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This Week 
Spectrum software 


Tony Bridge reviews 

other selection of 
Spectrum games in his own 
inimitable style, including 
Jetpac. Ah Diddums and 
Knot in 3D. See page 14. 


Programming 


Bob Skinner looks at the 
advantages of using 

two-dimensional string 
arrays when constructi 
programs, See р 


Memory map 


Jan Logan explores the 
intricacies of the Spectrum 
memory map in the first of 
а пем five-part series 

starting on page 2 


New releases 


Exciting new games for 
Spectrum, BBC, Vic20 and 
Dragon 32 including 
Jumping Jack from 

Imagine, Starship 
Enterprise from Silversoft 
and Droids trom 

J Morrison (Micros). 

















Computer Swap 
01-930 3266 


Free readers entries to buy 
or sell a computer. 

Ring 01-930 3266 and give 
us the details. 
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OFTWARE FOR SALE. Over 
40 cassettes. including Pimania, Vu 
Сас, Forth, Krazy-Kong, Vu File 
Chess, Adultery. Sabotage. All 40 for 
$95 [or spl them up) Аист. 7 Victoria 
Buldngs, Lower Bristol Road. Bath 
ВА 3EH 
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Major break- 
through for Adam 


THE Adam 
Computer announced at the 
Consumer Electronics Show in 
Chicago a fortnight ago has 
been hailed as à major break 


Colecovision 





through in both pricing 
performance 

The Adam. with a specifica. 
tion typical of machines cost 
ing four times its $600 ( 
£400) price tag 
complete system including the 


ound 


memory and processor mod. 
ule. a separate keyboard and 
the Smart Writer printer 

The memory module is the 






ZS0A-based processing heart 
of the Adam with ХОК Ram, 
built-in stringy micro 
floppy drive, a Rom cartri 
slot capable of accepting the 
full range of existing Colecovi 
sion games cartridges and four 
additional expansion slots. 
Screen output features 36 col 
ours with a 32 sprite capabil 
ity, and the Adam has three 
sound channels. 








The keyboard is a separate 
unit with 75 full-travel keys. 
The 


SmartWriter is a letter 


Continued on page 5 








Earl's Court 
fair a 
let-down 


DESPITE the increased size 
of the 1983 Earls Court Com 
puter Fair — with over 135 
exhibitors — the event was 
disappointment. 

Many of the new products 
shown at the Commodore 
Show the week before — like 
the SX64 portable computer 








and the Commodore 64 
Speech Synthesiser — failed 
even to make the mile-long 
journey 

Texas and Atari failed to 


exhibit any new hardware, and 
Acorn decided to hold off any 
new advances until its own 
show in August. 

In what was perhaps the 
biggest disappointment of all 
Sinclair Research had no sur 
prises to unveil. Not even any 
rodri, 

So it was left to the smaller 
nufacturers to provide the 
interest. Two new computers 
were on display for the first 
time the Memotech 
MTXS00 machine and the 


Continued on page 5 


such as a mic 
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‘DRAGON SUTANDY COLOR. 
NON 4 yes 4~ fabulous 
magazines jus for you! T! 
"RAINBOW 
‘COLOR COMPUTER NEWS’ 
‘COLOR COMPUTER MAGAZINE 
MOT CO-CO 
ui pus EXCLUSIVE ИК European Supplem 
nd Fros advsorysevce Send 2.29 (2370 
ib x ELNAN ELECTRO: 
NCS (Dept POP), PREEPOST, 1! Bury New 
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BBC ADVENTURE. 
for BBC Model 








the cryptic c 
monsters. Only £6 9€ 
50 Мамет Ave 
Kent. 














AIR EXCLUSIVE 


SIX 16K 2X81 MACHINE CODE 
GAMES. Fantastic value, over 70K on 
Quality cassette de, Haunted 
Berserk, Nasties, Kong, Kermit 








‘Ashbrook Drive 
5к1048Ү 








JUPITER ACE USERS. Eigh new 
games programs for only £1 plus SAE 
lo: Imkapax Software, 17 Patrick 
Street, Grimsby, South Humberside 
DN32 0.0. 


Continued on page 40 
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Artic Computing, the mokers 
of Gobbleman, Galoxians, 
Ship of Doom, Combat Zone, 
Voice Chess and many other 
bestselling home computer 
games are looking for 
programmers with bright 
ideas! 


Could you invent another 
Pac.Man? Or the 1980's 
answer to Space Invaders? 

If you can devise new games 
and write them into workable 


programs for o wide range of 
home computers then you 
could be the person were 
looking for. 


Artic will purchase your new 
programs as well аз 
guarantee high royalties on 
all subsequent sales. If the 
game you devise is even 
moderately successful this 
could mean considerable 
earnings for you. 


If we think your ideas have 


potential we will provide you 
with full technical support — 
all the hardware you need, 
assistance with program 
development and advice on 
how to create even more 
popular programmes. 


All negotiations in strictest 
confidence. Please write to 
Managing Director. 
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You can have Popular Computing Weekly sent 





any ng programs, 
should be original, Tis breaking. the law of 
copyright to copy programs out of other maga- 
zines and submit them here — so please do not 


be tempted. 

All submissions should be typed and a double 
space should be left between each line. Please 
leave wide margins. 

Programs should, whenever possible, be 

Med. 


computer. . 

We cannot guarantee to return every submit- 
ted article or program, so please keep a copy. If 
you want to have your program retumed you 
must include a stamped, addressed envelope. 





programs we 
‘publish, although we will always try our best to 
make sure programs work. 
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Popular Computing Weekly 


52 issues at £37.40 


Editorial 


The second annual Computer Fair, 
which was held at Earls Court last 
week, was more notable for its absen- 
tees than for its participants. There 
was no Electron and, despite rumours 
to the contrary, no microdrive. 

The microdrive was first announced 
at last year's Computer Fair — more 
than 14 months ago — with the 
immortal phrase "coming soon". De- 
spite intense pressure from aggrieved 
Spectrum owners, and the appear- 
ance of a microdrive case at one 
computer show, it is still “coming 
soon". Indeed, the recent Sinclair 
advertisements have omitted to men- 
tion the microdrive at all, 

Provided the microdrivé lives up to 
its specifications — storage of up to 
100K, transfer rate of 16K a second 
and an access time of 3.5 seconds — 
it is still likely to prove extremely 
Popular. But, if the microdrive does not 
appear soon, Sinclair may yet find the 
Japanese have beaten him to it. 

The other notable absentee from 
this year's Computer Fair, the Elec- 
tron, is likely to appear at the Acorn 
User exhibition in August. While this is 
not quite as late as the microdrive, it is 
Still a long time in a market that is 
becoming increasingly competitive. 

All in all, the Computer Fair this year 
has been fairly subdued, compared to 
last year's extravaganza which coin- 
cided with the launch of the Spectrum. 


Next Thursday 


Play next week's star game, Satellite 
Docking for the 16K Spectrum, and see 
if you can manouevre your space shut- 
tle to match the spin of the satellite in 
order to dock and refurbish it. 


1995 





Please send tvs form, and cheque. to Popular Computing Weekly. Subsenption Dept, Hobhouse Cour, 19 | 
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Adam 
Colecovision 


Continued from page 1 
quality daisy-wheel Sü-column 
printer based on the Smith- 
Corona TP-l primer which 
comes complete with a Smart- 
Writer word processing soft- 
ware package built into Rom 

Adam's Basic is compatible 
with Applesoft and the 
machine comes complete with 
an arcade game — Buck Ro- 
gers Planet of Zoom — and а 
pair of joystick controllers 

Expansion options for the 
Adam indude à 64K Ram 
pack, a further S0OK storage 
drive. an expansion module 
making the Adam able to 
accept the full range of Atari 
VCS cartridges, and a further 
module giving the Adam CP. 
M compatibility 

Software for the Adam 
apart from Coleco's own Rom 
games developed for the Col- 
ecovision will include Logo 
SmartBasic (a simplified Basic 
for young children) and a 
range of home ma 
systems. 

The $600 Adam computer 
system can be achieved in two 
ways: either by buying the 
Memory module. keyboard 
and printer outright or by first 
buying a Colecovision video 
games console and then 
adding what is called the Ех 
pansion module three. com- 
prising the memory storage 
unit, keyboard and printer 
Either way the result is the 
Sime — a complete system for 
around £400. In the US the 
price of the games console is 
$170 and the price of the ex 





















'ement 














ansion computer will be 
around $430, 
The Colecovision games 


console bas now gone on sale 
in this country. price £149, 
The add-on computer 
keyboard/printer Adam sys 
тет, and the all-in-one Adam 
system are both expected in 
the late autun 


Computer fair 
Continued from page 1 
Video Technology Laser 200. 
Camputers showed its 96K 
version of the Lynx. together 
with a redesigned Alps disc 
drive, Centronics printer inter 
face and joystick interfac 
Dragon Data showed a pro- 
totype of its disc drive. a single 
half-height S'A-inch. system 
with а formatted capacity of 
just over 184К. 
Jupiter Cantab slashed the 
price of its Forth 3K Ace to 














Memotech emphasis 
is on expansion 














MEMOTECH'S new MTXS00 
computer, launched at the 
Earl's Court Fair. places the 
emphasis firmly on flexibility 
and expansion 

The basic machine, costin 
275. can be expanded m 
or less indefinitely to a system 
costing over £43,000. 
The starter MTXS00 is 
WA-based with 16K Rom. 
32K user-Ram and 16K video 














Ram. Rom includes MTX 
Basic with a built-in 280 
Assembler/Disassembler. Dis- 


play is 16 colours with 40 





columns and a 256 x 192 
16-colour high-resolution 
phics mode 


Sprite capability 
dependent virt 
3-channel sound synthesiser is 
built-in. The professional-style 
keyboard features sep 
numeric and function pads. 
Outputs include twin joystick 














issette, Centronics. tv. moni 
tor. hi-fi and twin RS232 
ports. There is alo а Rom 


cartridge slot and a further 
uncommitted /O port. Expan 
sion options include user-Ram 


expandable to 512K, ап 80- 
column card, S¥inch and 
Sinch floppy discs, Winchester 
hard discs and up to eight 
256К or 1M ‘silicon’ discs. 
CP/M will be available. An 
8-мапоп "Oxford-Ring" net- 
working system is being de- 
veloped and а 16-bit add-on 
processor is in the pipeline 
Then, if desired, keeping all 
the peripherals. the МТХ500 
unit can be replaced by 
Memotech’s up-market 
machine, the Orchid SM1 

All of which makes the 
МТХ500 а machine that can 
grow from 
à complete business system 

Software for the MTX500 
consists so far of a range of 
nes but more serious 














home micro up to 


arcade 
packages — word processing. 
accounting. filehandling 

will follow. Other languages 
include a variant of Logo sup- 














plied as standard and Pascal 
available soon on Rom. 
The МТХ500 machine 


should be in the shops in the 
late Autumn, with the Orchid 
SMI to follow early in 1984 








Sinclair option 
on De Lorean 


CLIVE Sinclair has purchased 
an option on the De Lorean 
sports car factory in Northern 
Ireland 


Sinclair, who has been de 





£57.50 and announced an Ace 
16+ machine with I9K for 
£89.95. Also of note. Mattel 
put its Aquarius machine on 
sale for the first time. available 
оп the Silica Shop stand for 
£79. 

On the software side, most 
new material had already been 
seen at either the recent ZX 
Microfair or Commodore 
Show. Consequently. most of 
the new material was either for 
the Dragon or BBC machines. 








electric car in 
Winchester. hopes to use the 
site as an assembly plant. The 
Dunmurray-based 
ne of the most ad- 
vanced plastic moulding sys. 
tems in Europe 

Talks between Sinclair and 
the Northern Ireland Indust- 
rial Development Board have 
been in progress since Febru- 
ary. Details of the plan have 
not been released, but a Sinc 
lair spokesman confirmed that 
Sir Clive has purchased an 
option to acquire a major pot 
Чоп of the assets of the De 
Lorean plant from the joint 
receivers 


veloping 








factory 





The first prototype from the 
Sinclair Vehicle Project is nc 
expected to be unveiled before 





two graphies modes 





News Desk 01-930 3271 


Laser has 
coherent 
approach 


THE latest micro to lay claim 
to be the cheapest colour com- 
puter is the Laser 200, manu- 
factured by the Hong Kong 
company Video Technology 
and now being imported to 
this country 

At £69.95 the machine 
offers a Z80A processor with 
16K Microsoft Basic, 4K Ram 
(expandable to 68K). nine col: 
ours, one sound channel and a 
Spectrum-like keyboard. Dis- 
play is 32 х 16 characters with 
61x32 
with a colour resolution of 2 x 
2 pixels and а high-resolution 
mode of 128 x 64 with a 
choice of two sets of one back- 
ground and four foreground 
colours. 
The Laser features cassette 
port, tv output, monitor out- 
put. expansion and peripheral 
Ports. There is an optional 
single-keyword entry facility 

The Laser 200 will be avai 
able in July. A 16K Ram 
expansion unit should be ava 
able at the same time, for 
£29.95. August should see 
joysticks (£19.95 pair) and a 
Centronics interface (£19.95). 
^ four-colour printer 
(£149.95) and 64K Ram pack 
(£59.95) should follow in the 

шил, 























А range of games, educa- 
е will 
be available at launch — some 
18 titles — with a further 17 
titles at the end of the sum- 
mer. All are on cassette priced 
at £3.95 (4K) and £4.95 (16K), 
Some UK software houses are 
also working on material in- 
cluding Abbex and Protek. 


tional and utility softw 





1985. However. it is no secret 
that Sinclair has been working 
on advanced battery technolo- 
ву with a view to developing 
the world’s first mass- 
produced electric car 

The Sinclair Vehicle Project 
is wholly owned by Sir Clive and 
the De Lorean deal will be 
financed by Sir Clive personal- 
ly. not by Sinclair Research, 
his highly successful computer 
division 
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LETTERS 








A small 
bug! 


(CREE and “thank 
ou” to Paul Sellin for the 
fine adventure program for the 
Spectrum, published over the 
last three weeks. 

Unfortunately, I'm afraid а 
small bug has crept into it, 
resulting in the map not being 
entirely accurate. The prob- 
lem lies in the figure 107 at 
the bottom of the left-hand 
side of the map. Like the other 
figures, this has a space 
printed after it, and in the case 
of “10” this results in the main 
line of the map being printed 
one space too far to the right. 

Т suggest the following cor- 
rections to line 9220 (I refer 
entirely to program line 9220, 
and to the lines within it as 
printed): 





On ine 2, put a space near the end, 
before 12 (^12) 
On ine 4, omit the space between the 





quotes 
On ine 4, add AT h – 1,8; 
On ine 6, change x + 6 into x + 7 


Once again, thanks for а 
fascinating program and 
thanks, too, for an excellent 
magazine. 





Michael Kirkland 
20 Batey Avenue 
hill 

Prescot 
Merseyside 1.35 SLT 


Prompt and 
polite 


T hd 1062 Spectrom 
and I decided to upgrade it 
to 48K. 1 looked in all the 
computer magazines that 1 
read, and saw an upgrade in 
the classified advertisements 
at the back of your magazine 
that 1 thought offered. good 
value. 

Lent off the money for the 
upgrade kit and four days la- 
ter, it arrived. 1 got someone 1 
know who repairs computers 
to install it for me, Unfortu- 
nately. the extra memory did 
not work. He gave the kit back 
to me and told me to return it 
and get a replacement. 

1 sent off a letter with the 
chips, explaining the situation. 
Four days later, 1 received the 
replacements, and a letter of 
apology. The letter also said 
that the original chips were 
being tested and. if thev were 
found to be faulty, they would 




















refund postage. They also said 
that if the chips that were sent. 
as replacements were faulty, I 
was to send off the machine, 
with the chips, and they would 
insert them without any extra 
cost, as they normally do. The 
replacements did not work 
properly, so | packed the 
Spectrum in its box, and sent it 
back with the chips and 
another letter. 

Seven days later, | got it 
back through the post with a 
letter explaining that although 
ihe chips were tested. and 
found to be in perfect working 
order, the sockets in the com: 
puter to receive them didn’t 
work. They sent back the 
Sockets and, even though they 
did not usually do repairs, they 
fitted the chips at no extra 
cost, directly on to the circuit 
board. | was told that they 
hoped that this would in no 
way prevent me from doing 
business with them in future 

1 would like to thank J С 
Brewer and the company's 
representative who sent the 
letter for prompt, polite ser- 
vice. Also, I would like to say 
that 1 will certainly turn to 
them in future if need be. as I 
was so impressed with their 
service 











Peter Mirtitsch 

11 Bengairn Street 

Haghill 

Glasgow G31 ЗОВ 

Nice to hear of a company 

being praised for doing some- 

thing right. Congratulations to 
С Brewer are in order. 


Disconnected 
ear! 


ere is а tip which your 
readers may find useful. 

1 was fed up with constantly 
pulling out the Ear plug on m) 
cassette recorder when saving 
programs from my Spectrum, 
until 1 came up with a solution 
which works really well and 
enables both Ear and Mic 
plugs to be left in at all times. 

Г fitted a lever-operated 
micro switch (Subminiature 
SPDT lever switch from Tandy 
— price 89p) inside the recor- 
der case so that it was oper- 
ated when the record button 
was pressed. Using the two 
outer connections I wired it up 
in series with the Ear socket, 
so that in the record mode the 
Ear socket is disconnected. 
Only the inner pin of the Ear 











socket is disconnected, the 
outer (screened) pin does not 
matter. 

This simple inexpensive 
modification has proved very 
effective and easy to fit and 
use. 

Barry Ashfield 

37 Cottesmore Road 
Hessle 

North Humberside 


Threatening 
to leave! 


aving just read your 

adventure column in Vol 
2 No 22 where you say "ask a 
friend to help" in The Hobbit, 
1 feel | must ask more than 
this 

No doubt we all asked for 
help and received the reply 
isk a friend" and no doubt 
же all decoded the clue. telling 
us to be carried, but all efforts. 
to get through the window are 
failing. 

My wife is threatening to 
leave, my kids are begging me 
to play, the car is due for a 
service, the house needs paint- 
ing and my boss wonders why 
I sit staring into space. 








Please help me get out of 
the Goblin's Dungeon before 
the Spectrum is tested for its 





aerodynamic qualities across 
our lounge! 

Roger Spurr 

3 Bacchus Way 

Morton 


Derbyshire DEA 3AG 
Without giving too much away, 
your problem will be eased if 
you first open the aforemen- 
tioned window. 


is it 
gobbledygook? 


ат in the process of prepar- 

ing some material relating to 
the uses and abuses of micro- 
computers generally and to the. 
crazy things they say in micro- 
computer manuals specifically. 
If any of your readers has a 
relevant funny story, or can 
point to specific instances of 
gobbledygook in manuals, I'd 
be delighted to hear from 
them. 











Michael Thorne. 
Computing Mathematics Dept 

Mathematics Institute. 
nghennydd Road 
ardiff CF2 4AG 








Tracing information . . . 


Т2 Spectrum needs 
a Trace command to print 
program line numbers, vari- 
ables, etc, as each one is ex- 
ecuted by the computer; а 
useful aid to debugging 

My method makes use of 
the printer, as I find that print- 
ing Trace information on the 
screen leads to confusion, By 








setting a ‘switch’ at the start of 
the program you can turn the 
Trace on or off. 

Here is the system applied 
to the program on page 38 
of the Spectrum Manual. 

L V Phillips 

17 Elizabeth Ave 
Ibstock 

Leicester LE6 ING 


,__ 1 LET TRACE=1: REM The switch 
on’, to use trace. To turn off 
the trace make this Line 

LET ТАЯСЕ=е 
100 LET х=10: IF trace THEN PRI 
NT 83;x: REM Thi Will give the 
vatue of the variable. 


110 cO SUB see 


120 IF TRACE THEN PRINT #3; "112 


9": PRINT = 
138 LET_x=x+4 
140 GO SUB 509 


158 IF TRACE THEN PRINT #3; "1.15 


9": PRINT 5 
160 LET х=х+2 
17e GO suB see 


260 IF D THEN PRINT #3; 


е": PRINT 
iso STOP 


500 IF TRACE THEN PRINT #3 





LET s-Q: 


"18 


"LSO 
deter 





REM The 


indicate line number rather than 


Variable value. 
510 
528 LET 5=5+4 
538 NEXT У 
540 RETURN 


БОВ 9-1 TO x 
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Tick for further information а дае 
ск for further information ress — Eae 
VIC 20 16K RAM PACK Er 
= ача ov Price TOTAL — | enclose Cheque, P/O for 
| CREDIT CARD O ACCESS BARCLAY CARD. 
| uas £20.05 TCL LLL 
| А ange without notice (24hr. ANSAPHONE SERVICE)  PORC-W. 6-83 














208 Aigburth Rd, Aigburth, Liverpool 7051 727-7267 
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A NEW LOW PRICE FROM 
FOX ELECTRONICS 


SPECTRUM 
UPGRADES 


oo” £1.00 


INCLUSIVE (Issue 2 machines only) 
A high quality kit at a new low, low price which simply plugs into existing socket 
an your Spectrum, no soldering is required and step by step instructions are 
supplied. 
PROBABLY THE BEST KIT AVAILABLE AT DEFINITELY THE 
LOWEST PRICE 


Should you require any more information on the kit or any other items, please phone or 
write to us at the address below. 


Also available for both the And for the Spectrum only the Spectrum Echo, an 
SPECTRUM OR ZX81 amplifier with a tape switching interface giving 
The FD42 Keyboard. A keyboard to house your you the facility to save and load without switching 
Spectrum/ZX81 PCB and give you a full typewriter type leads. Also incorporates a 
keyboard, no soldering or electronic knowledge re cueing facility for easy 
quired to fit location of programs. 
Only £29.95 inclusive Only £19.99 inclusive 


A replacement keyboard — this one 
with a calculator-type feel. Peel off 
backing and press to fit. Incredibly low 
price of £10.00 p&p included. 


vic20 vic20 


More memory for your VIC20 A high quality light pen which 


Vixen RAM Cartridge for the VIC20 о јетра т се a 
Switchable between 16K or BK + 3K. needed. £20.00 inc. of soft 

Gives you the option of full 16K RAM or 8K and ЗК RAM in ware + p&p. 

one package. When added to a Standard VIC20 

gives 16384 bytes of extra memory in r 

memory blocks 1 and 2 or SEND NOW TO: FOX ELECTRONICS 
3092 bytes of extra memory | 141 ABBEY ROAD, BASINGSTOKE, HANTS. 

into the 3K memory block AND | 12-0256 20671 

8192 bytes of extra memory PLE 1 VIXEN RAM CARTRIDGE 
switchable between memory 1.3 © ус LIGHT PEN 
blocks 1 and 3. Dan Me 
Fully compatible with available motherboards/modules, Only Е 
Simply plugs into the rear expansion port of computer. £39.95 | 
No re-addressing of existing BASIC programs needed. inclusive | 


2X81 042 KEYBOARD 
2X81 PRESS-ON KEYBOARD 
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Fun Fair 


A new game for the 16K Spectrum by Jack Knight 


nspiration for this game comes from the 

fairground, from the booth where the 
punter pops ping-pong balls into the open 
mouth of a mock clown, to score on a table 
below. 

That is the inspiration. But, with the 
power of the micro (in this program, the 
Spectrum), this simple gamble is built into 
а sophisticated trial of agility of fingers and 
quickness of eye. However, the smell of 
the fairground is still there — the opening 
includes a snatch of fairground-organ 
music, and the scene is the barker's booth. 

The ball has become a bubble, blown at 
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random from a multi-headed blower which 
moves irregularly up and down its column 
at one side of the booth. At the opposite. 
Side of the booth is the clown, face 
Peeping from behind the curtain, his mouth 
open for catching. Up and down he moves 
trying to follow the blower, manipulated 
from behind the scenes by the player. 
When you play, watch out for what 
happens when the clown does catch a 
bubble in his mouth. The bubble may (or 
may not) drift as it nears the end of its 
journey — just when you thought you had 
it in line for catching. If that were not 
enough, every 10 bubbles (with a tinkling 
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of sound, preceded by a warning beep) the 
multi-headed blower moves closer. Then 
try to keep pace with it! 

For your 10р you де! a generous 50 
bubbles to beat the previous score. 

The opening gives just enough guidance 
or a newcomer to play. He/she is directed 
to Іпкеуб “6” and "7" to move the clown, 
and is warned about bubble drift. The 
pause for reading is masked and en- 
livened by a simulation of fairground 
music, which also helps to create the 
atmosphere. 

The following scene-setting section cre- 
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ates the booth. The left-hand margin is 
used for score and hígh-score. 

In the main routine, User graphics cre- 
ate the multi-headed blower and the head 
of the clown. In contrast, the 0-sign makes 
as passable an imitation of a bubble as 
could be hoped for. 

The appearance of variable k twice in 
the main routine may be a puzzle. Its 
purpose is to switch the loop from driving 


bubble across the screen whilst still con- 
tinuing to allow movement of the clown's 
head. 

In the next level section, a new blower 
column is made to appear, sc the blower 
сап move nearer to the clown. 

Musical chords mark the closing, with 
more than a pinch of flash. “Another go?" 
is the invitation. If taken up, the player is 
not subjected to the opening again. Also, 


of the sets stage sub-routine, selective 
clearing is used, mainly by For/Next 
loops. Note, with line 750 the penultimate 
print is two spaces wide 

With the graphics, decimal numbers 
rather than binary have been used to make 
it easier for you to type in. The graphic of 
the clown's lips has been confined to one 
‘square so that the red Ink can be picked up 
by Айт to establish a bubble has been 











the blower and the clown, to blowing the as Cis would lead to the tedium of a repeat caught. " 
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DEPT PCWK2, 9 TWEED CLOSE, SWINDON, WILTS 
SN2 ЗРО Tel: (0793) 724317 Trade enquiries welcome 


Export Orders: Please add £1.00 per tape airmail 


ICE X REX. ZX Spectrum" 


New FROGGY 16K or 48K 


SPECTRUM VERSION OF 
ARCADE GAME WITH FULL 


ZUCKMAN | FROGGY |^" 
2X81 (16K) ZX81 (16K) Я 

*ALL MACHINE CODE *MOVING CARS, 

(10K) LOGS, TURTLES 
*FOUR INDEPENDENT *ALLIGATORS, 

GHOSTS DIVING TURTLES 
*HIGH-SCORE ‘HALL *FOUR ‘SCREENS’ OF 

OF FAME’ ACTION 
* AUTHENTIC ARCADE *ALL ARCADE 

ACTION FEATURES 
*TITLE/DISPLAY *ENTIRELY MACHINE 

О! ОЕ 


MODE со! 
| ONLY £5.95 INC. P&P | ONLY £5.95 INC. P&P 


|. | Atlast! A joystick that works! 
Cambridge Computing bring you the first intelligent joystick. 


Works on all existing software — regardless of which 
keys the program uses. No need for specially written 
software. Features include: 


ө Compatible with 
Spectrum, 2Х81, Jupiter Ace 
© 2 Fire buttons 
©8 Directions 
© Plugs into edge connector 
© Joystick and Interface £26.00 


Name 
Address. 


Please send me. joysticks @ £26.00 for the 
Spectrum O zx810 Jupiter Асе) 

Cheques and P.O.s made payable to: 

Cambridge Computing, 

1 Benson Street, Cambridge СВА ЗО. 

Dealer enquiries welcome please ring C P Lloyd on 
Cambridge (0223) 522905 
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Street Life Street Life Street Life Street Life Street Life Street Life 


David Kelly talks to John 
Ritman, author of Artic's 3D 
Combat Zone 


tep inside any arcade these days and 
you will see things have come a long 
way since the first Pong tennis game. 

А major preoccupation now is simula- 
tions of 3-dimensional effects — perspec- 
tive changes, panning landscapes, all in 
full colour and sound. Look at Atari's 
recent Pole Position GrandPrix гасе game 
or the Zaxxon space race. 

For home-computer programmers, in- 
tent on recreating the thrills of the coin-ops 
in your own home, these simulations pre- 
sent an enormous challenge. 

3D Combat Zone by John Ritman of 
Artic, [5 a recent attempt to produce true 
3D effects on the Spectrum. You are in 
command of a tank, looking forward 
through the tank windows out onto the 
battle field. You can move forward, back- 
ward, left and right — and as you move, 
the landscape grows or recedes, 

This kind of interactive 3D graphics has 
never been achieved before on one of the 
low-cost micros, The quality of representa- 
tion and detail are limited by the Spectrum 
and the landscape and tanks are repre- 
sented by simple line shapes. 

The reason is simple — how do you 
make the Spectrum fast enough to draw at 
the sort of speed needed for a challenging 
real-time simulation? 

John is a 26-year-old who failed maths 
"0' level twice. After becoming a field tv 
engineer, be became interested in compu- 
ters when his company began to look at 
the possibility of renting out micros with 
tvs. He thought he ought to know a bit 
about it and in January 1982 he bought а 
ZXB1. A week later he bought a Ram pack 
and, three months on, he had taught 
himsell machine-code. "| couldn't stop 
playing with the 2X81,” he explains. 

John actually reckons that machine- 
code is easier to learn than Basic: “In 
machine code there are only a very limited 
number of functions and it is easy to 
understand each in completeness. 

The first program that John wrote was 
Мати Raiders — a multiple-wave Space 
Invaders game for the ZX81. In May last 
year he sent it in to Artic and rather to his 
Surprise he was rung up by Artic’s Richard 
Turner who accepted it. At the same time 








Life in the fast lane 


Richard Turner suggested that John 
should write for the Spectrum, which had 
been launched the previous month 

To begin with, John found the Spectrum 
difficult to work with. Programming on the 
ZX81 he had found an assembler to be an 
essential tool — and there wasn't one at 
the time available for the Spectrum, 

An assembler offers a sort of half-way 
house between a high level language like 
Basic and machine-code. It has some of 
the understandibility of Basic — it has 
loops and labels, for example. But the 
resultant code — the so-called source- 
code — can be easily translated or assem- 
bled into machine-code — the so-called 
object code 

You have really got to write using an 
assembler, says John. "Keying in the 
code direct you get too many possible 
errors. It only needs one mistake in hex 
and you have got a crash. 

Machine-code is rather like writing in 
Basic where there are only eight usable 
locations or registers. 


The necessary speed 


Nearly the whole of machine-code is just 
loading and saving commands — informa- 
tion is plucked from a particular memory 
location into one of the eight registers and 
then saved into a different memory loca- 
tion. Because the screen is memory- 
mapped, each point on the screen corres- 
ponds to a particular memory location and 
by loading and saving things can be 
moved on the screen. 

While he was waiting for an assembler. 
John kicked around his idea for a 3D tank 
simulation game. But, when he finally got 
опе — Artic’s own — he put the 3D дате 
aside to write Cosmic Debris, an Asteroids 
type дате, “1 knew that the biggest 
problem with a 3D simulation would be 
speed — so | experimented first with 
Cosmic Debris. 

The Spectrum prints in 8 x 8 pixel 
blocks, To avoid the space craft or aster- 
oids jumping in steps of eight pixels, John 
designed eight sets of characters, each 
one with the graphics shapes offset by one 
pixel from the last. Then by printing each of 
the eight characters in turn the illusion of 
smooth movement is created. 

Writing Cosmic Debris sorted out many 
of the graphics techniques needed 
for a 3D simulation. 
“The only thing | had 
no idea about was 
the maths for rota- 


Computing came out 
with a 4-page article 
оп 3D plotting techni- 
ques — but it still 
took me about a 
month to boil it down 
to two lines of formu: 
las! 


tions in 3D. Practical 





John then became convinced that there 
was no way that a 3D simulation was 
possible on the Spectrum because of the 
speed neccessary. He wrote his 3D tank 
game in Basic first and the computer took 
five seconds to update the screen each 
time to show the new positions 

A new approach was called for. First, 
John created a different memory map for 
the Spectrum including a new, hidden, 
dot-programmable, high-resolution. 
screen. "With the finished version of 3D 
Combat Zone the Spectrum really is going 
at full рей. It draws each move on the 
hidden hi-res screen — taking about hall a 
second — and then bulk downloads it o 
the main screen — what you see — in 
about an eighth of a second." This is how 
3D Combat Zone gets round the problem о! 
jerky movement on the Spectrum 

If Sinclair had incorporated a proper 
switchable high-resolution screen in the 
Spectrum in the first place it would have 
saved me a lot of effort,” explains John. 

He uses a series of algorithms to work 
out each new frame of the simulation. On 
the high-resolution screen only the mini- 
mum number of points are plotted in order 
to save time. These are then joined up to 
make the shape of the tank and the 
pyramids. The only positions worked out 
are the corners so, for example, the tank is 
made up of two distorted cubes involving 
the manipulation of only 16 points to make 
the tank move. The rotation is effected by 
the computer applying sine and cosine 
functions from a table 10 the points on the 
screen. Distance is achieved by dividing 
the up/down and left/right dimensions of a 
given shape by a factor which represents 
its distance into the screen. 

So far John's 3D Tank game is the only 
one of its type and ће is keen to stay 
ahead of his competitors. "The way | 
programmed it means that it is по! as 
accurate as | would like. What | am 
working on now is a series of 3D algor- 
ithms that incorporate floating-point arith- 
metic. That would make any future 3D 
games much more accurate. 

He is currently working on a game with 
spiralling eggs which hatch into hostile 
birds. He says: "Fast graphics is what | am 
good at and | now find programming quite 
easy. It is getting the idea for a good game 
in the first place that is difficult " 
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The ultimate horror! 


Tony Bridge finds that there are hidden perils in being a 


software reviewer 


nxpyth, Grand Admiral of Emperor 

Haile Debeus' 7th Space Fleet (Alien 
Contact and Subjugation): "Gentlemen, 
here before you is what Earthmen 
laughingly refer to as a "Software Review- 
ler" — weird name, | grant you, but his job 
is to judge the effectiveness of these 
[so-called "games". An innocent name for 
а sinister method of indoctrinating a large 
рап of Earth's population to resist our 
attacks — | mean our show of friendship in 
the cause о! cultural exchange! 

"During several centuries, the popula- 
tion has largely devoted its time to killing 
each other — now, however, a new reli- 
gion appears to have sprung up. Many 
now worship a common blood relative, one 
Uncle Clive, who promises many strange 
апа wonderful things. His followers sit and 
pray before what they call a Spectrum. 
which seems to be a wondrous artefact. 
[He waves a tentacle toward a blob of 
protoplasm] Lieutenant Snaxthpool, throw 
the Brain Scanner switch, let us see what 
this "reviewer" has to tell us! 

Tony Bridge (for it is he!): “I won't tell 
you anything, you overgrown lump of 
aaaahhhh! What do you want to know, 
Master? 

Anxpyth: “That's better, miserable 
being! Let us know of these "Zapping' 
games — and be quick, we have no time 
for your ramblings." 

Tony Bridge (whining): "Yes Master. 

Well, the Spectrum has been with us 
now for only a year, yet in that time the 


РИН] Humble apologies, Sire, I'll get on 
with it now! 

First, a major disappointment in Im- 
agine's follow-up to Arcadia, which will 
remain one of the classic Spectrum 
games. Whilst the graphics of Schizoids 
are astonishing, even though they are in 
black and while, the game mechanics 
unfortunately do not measure up. You are 
the pilot of a space refuse vessel, and are 
trying to shove strange alien shapes into а 
nearby Black Hole. The 3D graphics are, 
as I've said, superb, but the game has по 
high score facility, and only a nod towards 
more difficult levels. Thus any addictive- 
ness is destroyed. I've had this game a 
month now, and played it twice — not good 
value. 


| you're looking for the successor to 

Arcadia, look no further than Black Hole, 
from Quest Software (although see re- 
marks later in this review on Imagine's 
other new releases). This is what many 
people may have expected from Schi- 
Zoids, and is, in fact, a combination of 
Schizoids and Arcadia. Your starship (well, 
it does look like a star) has to fire across 
the screen (rather than up, which makes а 
change) at a selection of alien spaceships 
emanating from a Black Hole — thus 
making nonsense of current scientific 
theory (except the Walt Disney Theory of 
Multiple Returns!) 

You have a choice of weapons — a 
short range, straight-iring cannon, or a 














software available for it has improved 
beyond all recognition from the early ICU 
Sinclair days. At the price of the machine, 
recently cut to below £100 for the smaller 
memory, and the average price of casset- 
tes, £5-6, there is no software in the world 
to compare ... [a low rumble from Anx- 





couple of longer range torpedoes, which 
are, however, bent by the gravity well 
around the Black Hole, so that aiming is a 
bit of a hit and miss affair (excuse the 
pun). Getting in the way of your ship are 
all the wonderful shapes from the Arcadia 
stable — spinning wheels, falling nails and 


зо on. Collide with one and you are spread 
across the Galaxy. Although a little pla- 
giaristic, this program has beautiful 
graphics, and the requisite addictiveness. 

The Arcadian is the name of the latest 
collection from the software house of J K 
Greye. This company has been looking 
belatedly for a new Malcolm (Mr 3D) 
Evans, since he left to start New Genera- 
tion Software. This tape is a collection о! 
four games, plus a menu. invasion is 
Invaders of course, and Kamikaze is 
Scramble. UFO is an asteroid-avoiding 
game à la those early ZX81 games, while 
the only original one on the tape is 
Minefield. This game has you laying mines 
in a forest. Step on the trail you ve already 
laid and you blow up. Really, this tape is а 
collection of ZX81 1K programs with 
added colour and (not very imaginative) 

res graphics. Definitely not good value! 

Speaking of Malcolm Evans, he has a 
couple of new programs, the first being 3D 
Tunnel. Most of you have probably seen 
this now, but in case you have taken to 
your fallout shelter already, this one lakes 
place in a tunnel (OK, so ifs pretty 
obvious!), that constantly winds, rises and 
falls as it snakes along, You are rushing 
down it, and have to zap the various fauna 
that come bounding towards you. 

You'll see frogs, rats, spiders and bats 
оп the various levels, and, if you have the. 
larger memory, the ultimate horror, a 
London Underground tube train! No, you 
can't shoot that, you can only press your- 
self against the wall and goggle in amaze- 
ment as it rushes past you! 


Twist and turn in 
any direction 


3D Man's new release Knot in 3D (but it 
definitely is!) must be one of the most 
beautiful, graphically, to be seen on the 
Spectrum. Like all good programs, the 
idea is very simple — imagine yoursel! in a 
cube of unoccupied white space. You are 
rushing along at breakneck speed, and a 
trail of green and yellow light is left behind 
you. From nowhere appear, at intervals, 
great blocks of magenta and blue, de- 
Scribed on the cassette inlay as "Chas- 
ers”, although they don't chase at all. 

You can twist and turn in any direction to 
avoid the Chasers (and a joystick may be 
used as an alternative to the keyboard), 
but you must also avoid your own trail 
Sounds easy, but as the space gradually 
fils up with varicoloured trails, your man- 
oeuvring becomes ever more frantic. The 
whole effect becomes rather like rushing 
down narrow streets with tall skyscrapers 
on either side, and sudden dead ends. 

The object is to fill as much of the space 
as possible before the final collision 
(you're allowed 18). The scenario on the 
cassette inlay is rather confusing, and 
nobody | know who has seen the game 
has the faintest idea what it's all about, or 
the strategy to employ. It is, though, the 
most astounding thing you'll see for a long 
time. 
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Etx is the latest program from Abbex, 
he Games People (sic). Of course, the 
main protagonist here can't be confused 
with the main character of the film of the 
same — whoops! — nearly the same 
пате. This one is a little Ihree-foot crea- 
ture with a long neck and bug eyes, not at 
al like the other one. 

Eix's aim is to find bits of a telephone, 
Which he can then use to phone home. 
Why does that phrase sound familiar? A 
large matrix of deep pits has to be sear- 
ched by the Ийе creature in order to find all 
the components, along with various trea- 
‘sures that will help to boost the final score. 

The graphics are superb, almost sprite- 
like, and well up to Atari standard. 48Kers 
will have the added feature of speech — 
although this sounded to me as if the 
Spectrum had succumbed to a bad case of 
laryngitis, 


Malcolm Evans. 
founder of New 
Generation 
Software, is the 
‘author of Escape, 3D 
Tunnel and Knot in 
3D for the Spectrum. 





As you move about, you will travel 
through many zones in which you can do 
one of several things. You may, for inst- 
ance, only call your mothership when 
standing in a certain spot, and you will 
‘need the complete phone. All this time you 
will be harrassed by certain mean people 
like the Professor, who will whip you back 
to his lab for a quick experiment. You have 
a friend in Elliott who will come to your 
rescue if you are lucky, Not a bad little 
arcade game, and good value for money 

Now we соте to Android One, from 
Vortex Software, The game is one of those 
guaranteed to keep you sitting, bleary- 
eyed, in front of your TV screen until 3 
o'clock in the morning. You are in control 
of the android in the title, whose mission is 
to enter а nuclear power station and 
neutralise the core, which has become 
unstable. Racing against the clock, you 
must battle your way through the tortuous 
corridors, fighting all the while the guar- 
бап of the power station. 

These little horrors take several forms — 
some come after you, whilst others just 
bounce up and down blocking your prog- 
ress. Touch any of them, and you'll lose а 
life, but you do have a laser and a limited 
number of force fields for dire emergency. 
As with most of the good games in the 
present batch, movement may be effected 
either from the keyboard or by (Kempston) 
joystick. Humour (in the android's facial 
expressions) and suspense combine with 
fantastic graphics to make an excellent 
arcade game. 

Jelpac, written by Ultimate Play The 
Game (yes, you did read that right!) is yet 
another extremely tough and addictive 





game. This time you 
are an intrepid inter- 
stellar trader and 
your job is, frankly, 
plundering innocent 
planets of their gold 
and other riches. 
Starting off on the 
first planet, you must 
first assemble your 
spaceship from the 
bits scattered 
around, and then re- 
fuel using the fuel 
tanks dropped to you 
by some unseen be- 
nefactor in the sky. 
You can also pick up 
the treasures, such as bars of gold and 
isotopes. 

All this time the, understandably, irrit- 
able natives are trying to get their own 
back on you. You may use your jetpack. 
which is strapped to your back to hover in 
mid-air, and your laser to zap the aliens. In 
true arcade style each level presents you 
with evermore vicious aliens. The 
graphics, again, are sensational 

Another new alien-zap game is Spawn 
of Evil, from DK Tronics [get their address, 
Snaxthpool, they'll pay for this!]. A rather 
complicated scenario and instruction prog- 
ram is loaded before the main program. 
‘What it all boils down to is that you can get 
the little blighters as they are spawned — if 





you're skilful! Switch to your Galaxy Scan- 
пег (lucky you!) and see the various 
spawning grounds, Move your ship to a 


trouble spot and switch to Fire mode. 


|ewly-born aliens are plentiful and re- 
latively easier to hit — however, you 
don't score so highly for getting them. If 
you feel lucky, you can wait for them to join 
ogether into larger creatures. Now you 
score much more for hitting them, but of 
course, it gets harder to do so, and now 
they fire back, Movement is inertial, that is 
it takes some time to accelerate to speed 
and more time to decelerate, before a 

change of direction may be made. 
Continued on next page 
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bacteria, Dentorium 
Kamikazium, the DK. 
These little blighters 
attack your teeth 
and, being immortal. 
keep on coming 
Luckily, you have 
supplies of Magico, 
and this will restore 
your teeth to good 
health, 

The screen con- 
sists of a wide-open 
mouth, complete with 








The game is a little too subtle for its own 
good. While one can appreciate the prog- 
ramming skill that has been lavished on it, 
it is, like the similar Timegate, ultimately 
boring. 

At last, the games we've been promised 
from Imagine have arrived. This company. 
launched on a wave of very high-powered 
advertising, has gained an unfortunate 
reputation for delay — a requisite in the 
‘computer world, maybe, but exasperating 
all the same. Thankfully, the wait has been 
welll worth it. 

‘Molar Maul rewrites the history of dental 
science. Hands up all those of you who 
enjoy a visit to the dentist, Well, the rest of 
us can now fight back with Magico tooth- 
paste, which contains the wonder ingre- 
dient, DKX 11. This combats the dreaded 





tonsils in the middle, 
from which issue the dreaded DKs, You 
contro a toothbrush, which you can 
charge with a dollop of Magico from the 
conveniently-situated tube. Then scrub for 
dear lile as the DKs start in on your teeth. 
Each squirt of toothpaste lasts for a couple 
of scrubs only, and the brush has to be 
recharged frequently, You have limitless 
amounts of Magico, and three brushes. 


his is, like all good arcade games, 
completely dotty, but the great graphics 
and Atari-like fairground musical make it a 
game that will be around for a long time. 
Ah Diddums (Snaxthpool, the Earthman 
is raving — your interrogation methods 
may need revising!) is the other game from 
Imagine, and has another dotty scenario. 
Mummy and Daddy have left the light on in 


the nursery so that Baby won't cry (all 
together now, Ah Diddums!). The toys are 
happy because they can play. Teddy, 
however, wants to comfort Baby, and so 
tries to build a staircase out of the toybox 
using Baby's bricks. The other toys, know- 
ing that if Baby stops crying the lights will 
be turned off, thus stopping their playtime, 
try and stop Teddy from climbing out 

So, Teddy's in for a tough time, with toy 
soldiers firing at him, giant lumps of plasti- 
cine trying to roll him flat, and rattles on the 
rampage. He's not entirely helpless, lucki- 
ly, as he can pick up а peashooter and fire 
at the enemy toys, He can also roll balls at 
them, or place dolly boots in their way. 
There is also the ultimate weapon, the 
Jack-in-the-box! Another highly original 
game from Imagine, and very good value. 

Grand Admiral Anxpyth: "Snaxthpool, | 
think we can give this solar system a miss! 
The natives seem to be in an advanced 
stage of total insanity — either gibbering 
about psycholic toys, or zapping aliens! 

So, as | was saying, the software for the 
Spectrum is improving daily. While the 
consumer should beware the many mis- 
leading claims being made for software in 
the current war of colour advertising, һе 
may also be reasonably sure that most о! 
the arcade games have to come up to а 
certain (good) standard to survive. A bright 
future is ahead for Spectrum games- 
players, Г 
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(0.5.8. Systems 


experts in business systems now bringing 
professionalism into the home market for 


SPECTRUM, ORIC and DRAGON micro- 


computers. 


THE VARIETY PACK 


for the 


SPECTRUM 


25 specially selected programs 
to realise the potential 
of your new micro 


THE BEST VALUE AROUND TODAY! ONLY £4.95 


ALL ORDERS ARE 
DISPATCHED WITHIN 
48 HOURS 





6809 ASSEMBLER/EDITOR 


With this powerful software realise the full 

potential of this splendid micro by writing 

your own machine code programs and 
routines. 


FULL OPERATING INSTRUCTIONS 
ARE INCLUDED. . £6.95 


DRAGON VIDEO 
CHALLENGE 


QED quality action-packed programs 


PHOTON, LINK-FOUR, MICROTHELLO 
and PHANTOMS .. . £5.95 


Please send me on cassette 

for my... ^. Micro with 

| enclose my cheque/postal order for £ . 
Мате... 

Address ........ 


QED SYSTEMS, 2 SEFTON GARDENS, 
AUGHTON, Nr ORMSKIRK, LANCS L39 6RZ 
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No strings attached 


Bob Skinner explains some of the advantages in using 


string arrays in programs 


пауз or dimensions are probably the 

irst main stumbling block for any prog- 
rammer. They are also one of the most 
useful and widely used methods for hand- 
ling data in memory. Read and Data are 
important tools, but arrays are far easier to. 
manipulate. 

Basic supports two types of arrays, 
numeric and string. Numeric arrays can 
only hold numbers, string arrays hold 
characters (which means that you can use 
them for numbers with StS and Уай. 

Here we shall deal with string arrays, as 
these are most useful. Besides, numeric 
атау handiing is almost identical. 

To “set-up” an array you use the re- 
served word Dim. You must also give this 
word parameters which refer to the size of 
the array you want to use, Such para- 
meters are known as “subscripts” and 
allow you to fill and access the information 
inthe array at will. 

Itis easiest to imagine arrays in the form 
о! Rows and Columns, whose intersec- 
tions provide Cells which can hold intorma- 
tion, rather like pigeon-holes. Arrays can 
have one or more rows and one or more 
columns. A single dimension string array 
with four columns can be represented as in 
Fig 1. 


сом 
ROW) 


со? соз сом 


To create such an атау in Ram, we 
need to give the array a name: A/S for 
‘example, also its size: 4 (columns — 1 row 
is assumed), like this: 


10 DIM ARS(4) 


This particular Dim statement could only 
be used once in a program, though you 
сап set up as many arrays as there are 
тоот for in Ram. That is, you cannot alter 
the number of rows or columns once the 
атау has been Dimensioned. 

To set up arrays with more than 1 row, 
you need to use two subscripts, row and 
column, in that order. So, to get an array, 
Аб with З rows by 5 columns, we simply 
amend the command line to: 


10 DM ARS (3.5) 
This will set up an array like this: 
сол 

ROW! 


ROW2 
ROWS 


со? соз сои сов 


Such ап array is called a 2-dimensional 
string array. You can set up 3-dimensional 
arrays in some dialects of Basic with 
statements like Dim ArS(3,5,7), but this is 
beyond the scope of this article. 


Each "се!" of a strong array can hold up 
to 255 characters — like a normal string, 
but check this in your machine's user 
manual. To put information into the array 
you simply use statements like: 


20 ARS(1.1) = "HELLO 


This puts the word Hello into the cell о! 
А which is referenced by the subscripts 
1,1 — је, row 1, column 1. The following 
example should make this clear: 


10 DIM ARS(S.S) 

20 ARS(1,1) = "FILLING 
30 ARS(2,3) = "AN" 
40 ARS(32) = "ARRAY 


This gives: 


со 
FILLING 


COL2 соз COLA сов 
ROW! 
ROW2 
ROWS 


AN 
ARRAY 


To get the information out, you can 
simply use Print, as in: 


50 PRINT ARS(1.1) 


which will display the contents of the cell 
specified. Or, you can assign the contents 
of a cell to a simple variable as in: 


60 LET AS = ARS(23) 


To use numbers in string arrays, first 
convert the number to its string repre- 
‘sentation: 


100 Х = 99 
110 X$ = STRS(X) 
120 ARS(3.5) = X$ 


To get numbers out, reverse the process 
using Val: 


200 X = VALIARS(32) 


At this point, it should be obvious that to. 
access a given row we can use a Рог... 
‘Next loop to put information in or get it out, 
Thus, in our example, if we wanted to see 
the contents of the cells of row 2, we would 
write: 


400 FORC = 1705 
410 PRINT ARS(2,C) 
420 NEXT 


We don't want to have to write this for 
every row, so we embed this loop in 
another: 


390 FORR = 1 T03 
INNER LOOP 

430 NEXT 

зо that the program repeats the above for 

all rows: 


390 FOR R = 1 TO 3: for all rows 

400 FOR С = 1 TO 5: or all columns. 

410 PRINT ARS(R,C): print the contents of the cell 
420 NEXT C: next column. 

430 NEXT Я; пех row 


A similar technique can be used to fill 
the cells with information. 


Continued оп next раде 





Рог 


Gu) 





ESTABLISH FIELD TO SEARCH 








ESTABLISH WHAT TO SEARCH FOR 


a Le 


‘CHECK FIELD in CURRENT ROW 


i 














ROWS SEARCHED» .. YES 


No 


| 


UPDATE ROW 


DO NEXT CHECK 




















ves - DISPLAY ALL ITEMS IN ROW 





(call sub-rout 








EXIT TO START 
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A string array can be used to set up a 
simple database which can be sorted, 
searched etc. For example, we can set up 
an array to hold names (col1), addresses 
(col 2) and phone numbers (col 3) to act as 
an address book. 

The simplest way to get the data into the 
array is by using Read and Data state- 
ments, although you could have the prog- 
тат ask the user for the information. The 
Data statements will take the general form: 
line no. Data name, address, phone no. 
For example: 


9000 DATA PETER JONES, 13 HIGH STREET 
NEWTOWN, 0213-415, 

9010 DATA MARY PHILLIPS, 26 BROADWAY OLD- 
TOWN, 098-5647 


Notice that you cannot put commas into 
the addresses, or you will have problems 
аз the Basic interpreter will think each 
comma ends a data field, Reading this 
data into the array now simply requires 
Some variables, eg, the number of rows 
and columns and a loop structure like the 
previous one. И we have 100 names, 
addresses and phone numbers, the prog- 
ram will start like this: 


10 МА = 100: number o! rows. 

20 NC = 3: number of columns. 

30 DIM ARS(NR.NC): set up array 

40 РОН R= 1 TO NR: for all rows 

50 FOR С = 1 TO МС: for all columns. 

60 READ ARS(R.C): READ a string and put it into а 
col 

70 NEXT C: do the next column 

80 NEXT Я: do the next row 


Line 60 could be written: 
60 READ AS:LET ARS(P,C) = A$ 


but this is unnécessarily complicated. 

Ali that remains is to design a program 
to access the information in the array. To 
do this we must first decide exactly what 
we require in terms of “user-usefuiness”. 
The user will certainly want to be able to 
search the database for a given name in 
order to find an address or phone number, 
80 we will concentrate on this first. 

It is relatively easy to also include а 
facility to search any of the "fields" or 
columns (name, address or phone num- 
ber) as well, since such searches will be 
based on the same principles as a search 
by name alone. The flowchart is shown in 
Fig 2. 


Coding this algorithm is now a simple 
job — this is usually the case once a 
flowchart describing the procedure has 
been designed. 

The following fragment of code caters 
for the "Establish which field to search” 
and “Establish what to search for” blocks 
of Fig 2 


90 CNS = "МАРЕ": used to check input 
100 CLS: clear screen 

110 PRINT “М: NAME: 

120 PRINT "A ADDRESS: 

130 PRINT “P: PHONE 

140 PRINT "E: END’ 

150 PRINT: blank line 

160 PRINT "PRESS THE LETTER OF YOUR 


MENU 





CHOICE": prompt. 


170 AS = INKEYSIF AS = “© THEN GOTO 170: read 


keyboard. 
180 CN = INSTR (1.CNS AS): convert to number 
190 IF CN = 0 THEN GOTO 170: key OK? it not 


repeat 
200 IF CN = 4 THEN CLS.PRINT "END OF PROG- 
ВАМ“ ЕМО: terminate if required 
210 CLS clear screen again 
220 PRINT "ENTER ITEM TO SEARCH FOR 


prompt 

230 INPUT TAS: get target sting 
240 GOSUB 1000: do the searches 
250 GOTO 100: repeat the main menu 


This section of code displays the menu 
and gets the valye of the variable Cn as 
the number of the field or column to 
search. This is achieved by testing the key 
pressed by the user. If it is one of the 
letters "№", "A", "P", or "Е", then its 
position іп Сп (“Маре”) is given by Instr 
(line 180). This is a much simpler and 
more elegant method than such lines as: 


170 IF A$ = "М" ТНЕМ СМ = 1 
171 IFAS = "A" THEN CN = 2 
172 IF A$ = "P^ THEN CN = 3 
173 IF A$ = "E" THEN CN = 4 








or the hideous and unnecessarily complex 
formula beloved of some programmers: 


170 СМ = ABS( (A$= №) + 2«(AS = "A") + 344$ 
P) TAHAS = МЕЈ) 





Instr returns the value 0 if the Targets is 
not in the SourceS, otherwise it returns the 
starting position of the Targef$ in the 
‘SourceS. The general form of Instr is Р = 
Instr (starting point in Source$, Sources, 
Targets). 

We now have the variable Cn as the 
column number to search. We now need to 
design code to step through all the rows 
checking this column for the target string. 
For this we could use a Рог... (all rows) 
. . . Next loop as in the previous examples. 
Within this loop, we will be testing all 
AIS(R,Cn) cells for the presence of Та5 — 
the target string. If it is found, we want to 
display all the information in the row. To do 
this we can call a subroutine which does 
just this — assuming the display sub- 
routine to be at line 1100, the core state- 
ment in the search routine becomes: 


1020 ЈЕ _INSTR(1.ARS(R,CN),TAS) > 0 THEN 
90508 1100. 


We use this in preference to: 
1020 IF TAS = АЙЯ, СМ) THEN GOSUB 1100 


because the former will find substrings: 
that is, it will pick out a word like "boat", 
from strings like "power-boats", "boat- 
buildings", “boating”, "boater" and so on. 
It increases the scope of the search and 
allows the user to be a bit imprecise to get 
more information out of the system. Of 
course, we could design a system which 
would allow the user to decide whether 
direct matching was required or not. 

It might prove useful to a user to know 
how many finds there were, so we will 
have to keep track using a variable such 








as Tf — Total Finds (do make your vari- 
ables easy to remember by giving them 
meaningful letters). This means an addi- 
tion to line 1020: 


1020 IF INSTR(1,ARS(R.CN),TAS) > 0 THEN TF = 
TF + 1:GOSUB 1100 


We don't want to increase Tin the display 
routine because we may want to call this 
routine from other areas of the program 
without affecting TI. 

Finally, we will want a subroutine which 
suspends the program at various points to 
allow the user to assimilate information on 
the screen. A pause routine would do, but 
better by far is a routine which prompts the 
user to press a key in order to proceed. 
This is necessary in order to prevent too 
much information scrolling up the screen 
100 fast to be any use to the user. This will 
take the form: 


1200 PRINT 

1210 PRINT "PRESS THE SPACE BAR ТО CON- 
TINUE 

1220 AS = INKEYS 

1230 IF AS <> CHRS(32) THEN GOTO 1220 

1240 RETURN 


Ideally, the prompt would appear at the 
foot of the screen and be erased just 
before the Return is executed. 

The coding for the search routine is 
thus: 


1000 TF = 0 

1010 РОЯ Я = 1 ТОМА 

1020 IF INSTA(1.ARS(R,CN),TAS) > 0 THEN ТЕ = 
ТЕ + 1:GOSUB 1100 

1030 NEXT 

1040 PRINT 

3050 PRINT "NUMBER OF FINDS = "ТЕ 

1060 GOSUB 1200 

1070 RETURN 


1100 FORC = 1 TONC 
1110 PRINT ARSIR.C) 
1120 NEXT 

1130 GOSUB 1200 
1140 RETURN 


1200 PRINT 

1210 PRINT "PRESS THE SPACE BAR TO CON- 
TINUE 

1220 AS = INKEYS 

1230 IF AS <> CHRS(32) THEN GOTO 1220 

1240 RETURN 


Notice that "UPDATE ROW" in Fig 2 is 
automatically taken care of by the Next in 
line 1030, peing part of the loop which 
deals with each row in turn. 

You should be able to modify this 
program to improve its appearance on- 
screen; allow the user to enter the data to 
begin with and, if you can store string 
arrays to tape, you have the heart of a 
personal database! 

To sum up, the most important points 
here are: 

а) The use of string arrays to hold related 
information 

b) The building of routines around "core" 
Statements 

c) Constructing a program from "blocks" 
of algorithms 

d) Designing part ol a program according 
to the user's point of view 
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VIDEO TAPE LIBRARY SYSTEM 
Features: 

— AUTOMATIC TAPE NUMBERING 

— FORWARD AND BACKWARD PAGEING 

— SEARCH ON TITLE 

— SEARCH FOR REQUIRED TIME SLOT 

— DIRECT INDEXING BY TAPE 

— DELETION OF UNREQUIRED ENTRIES 

— CHANGE OF TAPE DURATION 

— PASSWORD SECURITY 

— PRINT FACILITY (IF REQUIRED) 

— ANY NUMBER OF LIBRARIES 

Maximum of 99 tapes and 400 individual entries with Li 
entries per tape. £6.00 


PERSONAL DIARY SYSTEM 
Features: 
— FORWARD AND BACKWARD PAGEING 
— DELETION OF UNREQUIRED ENTRIES 
— PASSWORD SECURITY 
— PRINT FACILITY (IF REQUIRED) 
— DIRECT INDEXING BY DAY 
— ANY NUMBER OF DIARIES FOR ANY YEAR 
— IDEAL FOR APPOINTMENTS, ETC 
Maximum of 999 entries with up to 10 entries per day 

ва. 


Full operating instructions supplied, price includes post- 
age and packing. 


Cheques/postal orders to: 
POOLHOST LIMITED 


29 Rockfarm Drive, Little Neston 
South Wirral L64 4DY 





































Centronics Interface 

The Centronics Interface consists of a cable and software on. 
cassette which will allow a centronics style parallel printer to be 
used with the VIC-20. £29.00 pus VAT 


RS232 Interface 

The RS232 Interface is a device which fits onto the VIC's user 
portandcan be connected to an RS232 serial device, such as a 
printer, using a cable. £29.00 pus VAT 
IEEE-488 Interface 


Acartridge to allow your VIC-20 to use Commodore disc drives, 
printers or other devices which use the Commodore ІЕЕЕ-488 
Standard. £39.00 pus VAT | 






















sles 081-933 5511 
051-933 3355 
x 627026 


STACK ©: 





Computer Services Limited 














This program was written for the Dragon 32, but it is 
designed to be easy to convert for all micros. 


10 REM DATABASE+SEARCH ROUTINE 
20 REM SET UP ARRAY 
ЗВ CNS="NAPE 
и №5 
SUN = 3 
60 DIM ARS(NRINC) 
70 FOR R = 1 ТОМ 
BH FOR С 170 NC 

READ ARS(R»C) 
IM NEXT С 
Ше NEXT R 
124 REM ARRAY SET UP. 
134 REM SEARCH ROUTINE MENU 
144 05 
150 PRINT 
166 PRINT 
176 PRINT 
18 PRINT 
190 PRINT 
200 PRINT "PRESS THE LETTER OF YOUR CHOICE" 
216 № = INKEYS:IF AS = "" THEN 216 
2% CN = INSTRU СНА) 
238 IF CN = # THEN GOTO 210 
‘240 IF CN = 4 THEN CLS:PRINT "END OF PROGRAM*:END 
250 05 
‘260 PRINT "ENTER ITEM TO SEARCH FOR" 
270 INPUT TAS 
288 GOSUB 310 








2% GOTO 140 

ЗН REM SEARCH ROUTINE 

310 TF =, 

328 FOR R = 1 TO NR 

330 IF INSTRUL/ARSIRICN) TAS) > -& THEN TF = TF+1:G0SUB 400 
348 NEXT 

398 PRINT 

388 PRINT "NUMBER OF FINDS="; 

376 GOSUB 478 

384 RETURN 

398 REM SUBROUTINE TO DISPLAY ALL CELLS IN A ROW "R" 

400 FOR C = 1 TO NC 

410 PRINT АУС) 

420 NEXT 

430 GOSUB 47% 

440 RETURN 

450 REM END OF DISPLAY ROUTINE 

464 REM SPACE ТО CONTINUE SUB ROUTINE 

476 PRINT 

490 PRINT "PRESS THE SPACE BAR TO CONTINUE" 

498 AS = INKEYS 

St IF AS <> CHRS(3Z) THEN GOTO 496 

518 RETURN 

52% REM END OF ROUTINE 

530 REM DATA STATEMENTS 

548 DATA PETER JONES: 13 HIGH STREET NEWTOWN) 8213-415. 

‘550 DATA MARY PHILLIPS)26 BROADWAY OLDTOWN, 098-5647 

568 DATA FRANK PAULSON, FARM COTTAGES WRAYALL WILTS; 7654-5643 
57% DATA FRED BLOGGS: 34 NORTH STREET HORNCHURCH ESSEX, 453-7865 
588 DATA MARIA ТЕММЕ 198 SOUTH STREET DEVONPORT LINCS) 8956-3462 
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Gordon McQueen explains 
how to record and replay sound 
on your micro 


his program will enable your Dragon or 
color computer to repeat any sound 
you input to it, 

To input sound to the computer the 
cassette is used in either of two ways. The 
first method is the easiest, all you do is 
record the speech or noise on a tape and 
then play that tape into the computer, 

The second method will only work with 
some cassette recorders. Remove all the 
jack plugs from the tape deck, except for 
the ear jack. Then, look inside the cassette 
compartment for a little lever which is 
located opposite the record head. 

If you have difficulty locating this lever, 
then look at a cassette tape and find the 
tabs that you break И you want to protect 
the tape from accidental recording. Now, if 
you look into the cassette compartment 
Where this tab would be positioned you will 
see the lever. 





Play itagain...and again 


Once the lever has been located, simply 
press it in and press record and play on 
your recorder. When you speak into the 
microphone on your tape deck, the signal 
will be sent into the computer and stored. 

The machine code routines used to 
record and playback the sound begin at 
memory locations 7000 hex and end at 
7D5A hex. The recorded sound is stored 
between locations 1£00 hex and 7CFF 
hex, hence 32K of memory is required. It 
would be possible to change these mem- 
огу locations, but the amount of storage 
would be greatly reduced 

The record program reads the cassette 
input, which is bit 0 of location FF20 hex, 
and this value is added with 1 to produce a 
1 or a zero. Since the required information 
is only one bit long, then one byte can hold 
eight bits of information. 

The byte being used is shifted to the left 
and, if the cassette input is a one, then the 
contents of the byte are incremented, 








7000 90190 ORG 32008 | SE _ 1609 
` FF20 — 80118 IN EQU 65312 P320 7052 
FF28 00129 OUT EQU 65320 праве 80 
7000 ЗЕ о 1600 00189 START LDX #7660 
7003 6F 84 90190 GETBIT CLR X 7357 07 
ae SF 90208 CLRE 7038 'C6 
58 84 90210 CHECK ASL ,X ТОЗА F7 FF28 
Foes 8 01. 0955 mna. | par ТЕ Pes 
7080 27 02 202409 BEQ ZERO 7042 108С 705A 
ТОДЕ 6С 84 90259 INC ok 7046 26 ЕС 
7Di1 SC 90260 ZERO INCE 7048 108E“ 7052. 
2012 СІ es 02278 СИРВ #8 7042 8C тра 
7014 26 РӘ 80282 BNE CHECK | 704Е 26 El 
7016 30 at @@290 NEXT LEAX 1,% 7051 39 
7018 BC 7009 — 90380 CMPA #87000 | 7052 E 
TDiB 25 E6 @аз1@ BLO GETBIT | 7054 2016 
7010 39 90320 AAA RTS 7056 8384 
7DIE B6  FFes 00390 GO LDA >sFF23 | 7058 9201 
7021 BA 08 99400, ORA #8 7058 12 
7023 B7  FFe3 800410 STR »sFF23 вода 
7026 86 FF 99429 LOR #SFF 9900 TOTAL ERRORS 
7028 87 о БЕЗВ 00430 STR OUT 


which raises bit zero. If this procedure has 
been performed eight times, then checks 
are made to see if the end of the data has 
been reached. If not, another byte of 
information is input. 

The replay routine enables the sound 
output by oring the contents of FF23 hex 
with eight. Each byte of data is then taken 
in turn and has its bits tested using the Bit 
instruction, which performs an and opera- 
tion and sets the condition code register 
accordingly, but does not affect the regis- 
ter the operation was carried out on. If, 
after the Bit operation, the result is zero 
then the sound output addresses FF28 
hex is cleared otherwise it has Fd hex 
stored in it. If FF hex was stored in this 
location and Tandy's Edtasam+ cartridge 
was being used then the cartridge would 
be reset, This process is repeated until the 
end of the data has been reached. 

As well as the assembler listing, | have 
included a Basic program which loads the 
machine code from data statements. In- 
stead of using the Defusm statement, | 
have used the Exec statement as | have 
found that the Dragon can only access 
Usro, whereas the Tandy color computer 
can access all 10 of the Usr routines. 
Perhaps there is a bug in the Rom. " 


WELLY 





Continued on page 23 
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Allows you to use any Atari/Commodore type Joystick 
with the Spectrum. Simply plugs into the Spectrum. | 
Complete with 12 months' guarantee. | 


- | 


| JOYSTICK COMPATIBLE SOFTWARE FROM 




































| FOR THE SPECTRUM 
| ORDER NOW! 
lruuessme kaa 6495 
|| Pare MéKSuwhne — (495 
CommcGuerila _ lékCmwal (595 
Cosmos 16K Abbex 6595 
|| о Cyber Ras 16K Siversot — £595 
ETX 16K Abbe £595 
TEM калм уйк 
Frogger к. £595 
| Galaxians 16K Artic £495 
Güprran 16K Campbell Sys £495 
|| оке lék Umare _ £595 
Jouse 16K оке £595 
Krotin 30 480 NewGen (5% | 
|| ма Tek Aber 0595 
Meteorods 16K Softek 24% | 
| | о муње 16К Hewson Cons £595 
PSSST 16K Umate 6595 
MB. E 
Time Gate аак Quis 6695 
| Slippery Sid 16K Silversoft £595 
| 0 Spookyman 16K Abbex га 
|| 2 esee Kemp £495 
ConersonTapell Kempsolt 2495 
| Lesen eres кебе ey 1800 
Fit eeu PAP ma VAT recen prices а caco PaP Total | _ | 
| == Spur 0 
Mire zc 
| Раша дан my Асана Acetum No 
екст ч... 
Kempston (Micro) Electronics Ltd, Dept PCW Dace pp 
{ 180a Bedford Road, Kempston. Bedford MK42 BBL 





23-29 JUNE 1983 


|p——— REN 





МАКЕ VT VERY 
VERSATILE II! 


[XO EAD) 
EROR) TUS M CIMA 


HaveYOU got your 
STACK STOREBOARD yet ? 


Expand your VIC-20 memory from a youthful 5k to a mature 32k 
Supplied with 8k fitted, the STOREBOARD allows you to build up the 
size of your VIC-20's memory, whenever you NEED more memory ог 
whenever you can AFFORD it! This means you get a FLEXIBLE 
system that SAVES YOU MONEY!!! 


‘Compare these prices’ "к 


290/298 Derby Road. 
Bootle. Merseyside L20 BLN 
Те! Sales 081-933 5511 
үү 081-933 3355 
iex 627026 (Stack-G) 
Computer Services Limited 


GREAT VALUE FOR MONEY WITH OUR 


SPECTRUM 


SOFTWARE 
GAMES FOR THE 16K or 48K SPECTRUM 


MONGOOSE (m/c) and BEAR ISLAND £4.95 
Fast and furous arcade action with these colourful high spoed games. 
REVERSI (m/c) and POKER DICE £495 
Classic strategy and addictive gambling gamos 

TIME-LINE (пус) and TASKS £4.95 
A superb 16K text adventure and a collection o! mind stimulating 
puzzies 

MAGIC CASTLE (m/c 48K only) £495 
A gripping adventure. Rescue the princess, but beware of booby traps 
and vampires 

30 MAZE OF GOLD (пус) £5.95 
Amazing fuil colour, hh resolution views as you walk around a large 





EXTEND SPECTRUM BASIC (16K or 48K) 
WITH WHITE NOISE AND GRAPHICS (т/с) £5.95 
‘Adds many шве commands to BASIC including а window system and 
true explosion type sound effects. Extensive manual supplied. 


EDUCATIONAL PROGRAMS 

CESIL £595 
А widely used O-level teaching language available for 16K or 48K 
Spectrum Dragon 32 and 16K ZXBI. Supplied with a comprehensive 
manual 


HAL £5.95 
Another popular O-level teaching language for the 16K or 48K 


Spectrum. 

VISUAL PROCESSOR £595 
Provides an ‘on screen’ display о! a simple Micro-processor illustrating 
its internal operation as it runs your programs. With comprehensive 
manual. For the 16K or 48K Spectrum, 


Our Software is now available from many computer shops nation- 
wide, or direct from us by post or phone. SAE for details. Dealer 


GILSOFT 


30 Hawthorn Road, Barry 
South Glam CF6 8LE 
Tel: (0446) 736369 


TELEPHONE YOUR ORDER 
WITH 

CER 

cum 
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у у TO МАКЕ A SUPER GAME INTO A FANTASTIC 
Ga ЛЕТЕ GAME YOU NEED SOFTLINK 1. 
This will allow you to use a Kempston type joy- 
Stick with all the following Spectrum games: 
КУ Arcadia, Penetrator, Horace Goes Skiing, Spec- 
M i a оаа tres, Flight Simulation and Space Zombies. 


and ZX81 Software ONLY £4.95 
rar cans cs ye Beng onsen ee SPECIAL OFFER 
Tracing code 9 Superb graphics and save Tacky. Pres (LYNX and Spectres plus Softlink 1 ........ £n 00 
T Arcadia plus Softlink 1 
S Guardan Алы айлу gane laria aa wn sauna Pre (CYNA SUPER SOFTWARE FOR YOUR cam 64 


CRARACTER GENERATOR by John Line. A program lor x Cyclons, Pakacuda, Escape MCP, Centropods, 


асе ables and Sus. : Anhilator, at only £5.65 each 
FOR YOUR UNEXPANDED VIC 
Escape MCP, Pakacuda, English Invaders, The 
Catch, Paratroopers, Antimatter Splatter, at only 
£5.65 each. 
Crazy Kong only £6.50. 
FOR ANY VIC 
Catcha snatcha, Wacky Waiters, Arcadia only 


£5.25 each. 
оваз o The Chateau? Pren (DRAGON) £95 


GAMES PACK М by Chrstopher Hunt. FOR YOUR VIC PLUS AT LEAST 8K 


REVERSI. Pi your wis agana! the Lynx wih ths easy ю beam. yet 


preme teas este bom e oe Critters, Cyclons, only £5.65 each. 
SHAKE. Ce he rane i Ia food. bo watch ook Ps wl o nd mat 


veal or hat New for your 64 
PONTOON” An ecto remettre cr вте тм ^ Star Trek, Panic 64, Frogger 64 
Lie coin бокту е Cheques and postal orders to 


ILS E sab BYTEWELL 


GEM SOFTWARE 203 COURT ROAD, BARRY, 
UNIT D, THE MALTINGS, SAWBRIDGEWORTH, HERTS 4 SOUTH GLAMORGAN CF6 7EN 


phan: ТЫ? 
TRADE EYQUMES номе: PEASE AING FOR DEALER P : ин LENT 


NUMBER ONE FOR THE DRAGON 
„ LATEST DRAGONWARE , DRAGON OWNERS CLUB 


The Dungeon is also the home of the largest Dragon Owners 
Club in the UK (or, since members are scattered through Europe 
to Africa and the Middle East, should we say "the world!) 

.The club magazine, Dragon's Teeth, is published monthly and 
includes news, reviews, advice and information exchange lor 
< dedicated Dragon-bashers. Free members’ adverts, monthly 
offers (some members have already saved the cost of their 
subscription), competitions and, for extrovert Dragonards, 
badges and bomber jackets. 
Annual Membership: £6.00 (£8.00 overseas), Six- 
* month Trial Sub £3.25 (£4.25 overseas) 
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USE UP TO 4 CARTRIDGES 
AT THE SAME TIME! 


The 4 SLOT MOTHERBOARD fits into the cartridge port and 
aliows you to leave four cartridges in place switching on and off 
as required. Мо тоге wear and tear on your valuable cartridges! | 
And it's available at a sensible price too! ........ £29.00 plus VAT 


PSST! Don'tforgetitits © 





STOREBOARD i 











@ 'REPERT FOR THE DRAGON 32 

1 'OR THE 32K TRNDY COLOUR 

2 'COMPUTER 

3 'BY 

4 'GORDON MCQUEEN 

18 PCLERR1 

20 DATA 142, 30, Ø, 111, 132, 
194, 132, 182 

38 DRTR 255, 32, 132, 1, 
198, 132, 92, 193 

40 DATA 8, 38, 240, 
125, 0, 37, 23 

50 DATA 57, 132, 255, 
183, 255, 35, 134 

68 DRTR 255, 183, 255, 
38, 0, 16, 142, 125 

78 DRTR 82, 166, 128, 
39, 7, 198, 253, 247 

38 DATA 255, 40, 32, 3, 127, 255, 
40, 16, 140, 125 

98 DRTR 30, 38. 236, 16, 142, 125, 
82, 140, 125, 8 

108 DATA 38, 225, 57, 128, 64, 
16, 8, 4, 2 

110 DATA 1, 18 

120 FOR I=&H7D@8 TO &H7DSA 


359, 
39, 2, 
48, 1, 149, 
138, 8, 
40, 142, 
155, 168, 


35, 


32, 








PRINT"PLAY OR RECORD < P/R)?" 
INS=INKEYS 
198 > AND IN$<>"R" THEN 


200 IF IN$="R" THEN 240 
210 CLS 

220 EXEC &H7D1E 

238 GOTO 160 

240 CLS 

258 PRINT"RECORDING" 
260 SCREENO,1 

278 EXEC&H7D88 

288 GOTO 160 
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SPECTRUM 





Memories are made of this 


lan Logan looks at the Spectrum memory map in the 


first of a five-part series 


п ай microcomputers, it is necessary to 

allocate different parts of the memory 
map to different tasks. The user is not 
usually aware of this, but it does affect the 
‘appearance’ of the machine considerably. 

In the Spectrum's memory map the first 
area, from address 0 — address 16383 
(0000h-O3FFh) is given over to the Rom 
(Read Only Memory). This single chip 
contains a complex machine code pro- 
‘gram that forms the operating system and 
the Basic interpreter of the Spectrum. It is 
not possible to move the Rom program to 
any other part of the memory map, as it 
contains many absolute addresses and 
280 Ast instructions that are dependent on 
the program being at address 0 onwards. It 
is however, possible to page-out the Rom 
completely, which happens whenever the 
‘shadow’ Rom of the microdrive interface 
unit is used. 

There are many subroutines in the Rom 
that can be used via the Basic USR 
command and some of them will be 
detailed in this article. 

There are four fixed-length areas above 
the Rom. The first one is the display file 
(6K) that holds the bit by bit representation. 
of the screen display. The second area is 
the attribute space (3/4K) that holds the 
colour details for the character areas of the 
screen display. It is clearly a limitation of 
the Spectrum that only two colours can be 
held for a whole character area at any 
time. The provision of more memory to this 
purpose would have made the Spectrum 
much more expensive. 

The third area is the printer buffer 
(1/4K). This buffer allows for the storage of 
32 characters and thereby applies some 
limitation when lines of a longer length are 
to be printed. И the printer buffer were 
longer, say 80 characters, then printing 
would be easier, but extra locations would 
have to be dedicated to this purpose. 

The fourth fixed-length area is the sys- 
tem variables space. This is а most impor- 
tant part of the Ram and forms a storage 
area for the many temporary values that 
have to be held when the Spectrum is 
being used. The most important system 
variables are the set of ‘pointers’ that show 
where the ‘dynamic areas’ are to be found. 

Within the system variables area there 
are two special sub-areas. The first of 
these is the streams area that holds ‘offset’ 
values for each of the 19 streams that can 
be used in the Spectrum system. The 
second is the calculators memory area. 
This forms a temporary store for six 5-byte. 
floating-point numbers and is used as an 
ordered scratch-pad when performing cal- 
culations of many kinds. Overall 182 loca- 
tions (or 239 locations when the ‘shadow’ 
Rom is called), are used to hold the 








ied-length areas, starting а! 
23734 (SCBGh) — or 23792 (БСЕОЋ) — 
are the dynamic areas of the 

These areas are of varying length and 
Position. The length allocated to a particu- 
lar area, at а given moment, depends on 
how much is to be held in that area at that 
moment — and the position depends on 
the size of the areas beneath it. In the 
Spectrum, locations are allocated to the 
dynamic areas for a variety of purposes 
but once the locations are no longer 
required then they are ‘reclaimed’. The 
locations that are ‘free’ constitute the 
‘spare’ area above the dynamic areas and 
below the machine stack. 

The first of the dynamic areas is the 
microdrive map. This area will have 


0,32,64,.,256 locations, depending on 


how many microdrives are Open for use. 
As it is possible to hold 256 bits in each 
block of 32 bytes, а microdrive can have 
up to 256 sectors with each sector having 
а flag that shows whether it is ‘free’ or 
"busy. 

The second dynamic area is the channel 
information space. This area is addressed 
by the pointer Chans. In this area is held 
the data referring to the input and output 
devices currently available to the Spec- 
trum. In the basic Spectrum there are four 
devices detailed in this area: the keyboard, 
the screen, the work space and the printer. 

For each device, the data consists of an 
‘output address’, an ‘input address’ and an 
"identifying letter’. However, when the mic- 
rodrive network RS232 interface unit is 
fitted, itis possible for the ‘shadow’ Rom to 
create channel information for these de- 
vices. In the cases of microdrive and 
network channels, itis necessary to set up 
input and output buffers which are also put 
in the channel information area. 

One of the features of the Spectrum 
system is the way in which the various 
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available channels can be linked to the 
Basic streams. Once linked, the ‘stream- 

bytes' (held in the streams area) hold the 
Aet between the starting location of the 
required channel information and the 
address held in Chains. Note that several 
streams may be linked to a single channel 
at the same time, but that it is impossible, 
and illogical, to attempt to link one stream 
to more than one channel. 

The third dynamic area is the Basic 
program area. To the user, it appears that 
this area is ‘in the television’ when a listing 
is being shown, but in reality any lines that 
have been entered by the*user into the 
Spectrum are stored in the program area. 
А Basic line in this area is stored in the 
following format: 


the line number, the remaining length, the line iseit 
and finally а carriage return character. 


The lines are all stored in ascending 





























order and contain Ascii characters, tokens, 
control characters and the special floating- 
point forms. The latter are inserted in 
syntax time and lead to a faster run time. 
All decimal numbers are followed by these 
floating-point forms, although to the user 
they are normally invisible. 

When a listing is produced, the Basic 
lines are considered in turn. The line 
numbers are displayed as integers, the 
tokens are expanded to give the appropri- 
ate characters, ordinary Ascii characters. 
аге printed and control characters dealt 
with. The floating-point forms are simply 


Above the program area comes the 
variables area. This area is only used to 
hold the current values for Basic variables. 
А! numbers are held in five bytes — either 
in true floating-point form or in the short 

orms — all strings are held as 





integer 

‘strings of characters’. 
There are two points of special note 
concerning the variables area: 1) 'Gar- 
bage collection’ is fully integrated with 
string variable creation and there are 








never any ‘unattached’ strings to be 'col- 
lected’. 


2) The elements of a For-Next variable 
are manipulated by add such a 
variable temporarily as the 'calculators 
memory area’. By so doing the subroutines 
for handling the memory area can be used 
for a second purpose, thereby saving room 
in the Rom program. 

The next area is the edit-line buffer, 
which holds the characters entered by the 
user during ‘editing’. These entries can 
form a Basic line, with a line number that 
subsequently will be added to the program 
area, or а ‘direct Basic command’ that will 
be executed immediately. Interestingly, 
the 'edit-ine' has the line number —2' but 
this is only given during run-time (owners 
of 2Х805 might recognise this '—2'). 

Above the edit-line comes the work 
space. This is a most interesting area, as it 
can be filled from either end as necessary 
but only ‘cleared’ in tolo. The lower part of 
the work space is used for replies to the 
Basic command Input. In such cases the 
work space is used instead of the edit-line 
buffer, allowing subroutines within the 
Rom to be used again for two purposes. 
The upper part of the work space is a true. 
"scratch-pad area and is used for a variety 
о! purposes — such as the evaluation of 
Val expressions, the holding of tape- 


headers, etc. 

The last of the dynamic areas is the 
calculator stack. Once again, this acts as 
‘scratch-pad for floating-point numbers 
{and string descriptors). Indeed there is an 
internal stack language within the Spec- 
trum for manipulating the items of this 
stack 





‘Above the calculator stack comes the 
‘spare’ area that extends as far as the 
machine stack. In a Spectrum an estimate 
of the size of this area is given by the line: 


PRINT 65596-USR 7962: bytes are troe“ 


As explained earlier locations are 'allo- 
cated’ to the various dynamic areas as 


SPECTRUM 


required by current needs — these loca- 
tions are then ‘reclaimed’ when no longer 
needed. Indeed, as locations are ‘allo- 
cated’ or ‘reclaimed’ all the bytes above 
the ‘position of change’ have to be moved 
up/down as needed, Also, the pointers 
held in the system variables area that point 
past the ‘position of change’ have to be 
increasedidecreased as required. 

The subroutine for moving the dynamic 
areas ‘up’ is to be found at address 1655h 
and is named, by myself, Make-room, and 
by Sinclair, Insert, In order to call this 
routine the BC register pair has to hold the 
number of bytes to be added and the HL 
register pair the ‘position of change’. The 
actual lines of the subroutine are: 


MAKE-ROOM (INSERT) EQU 1655h 
PUSH HL 
CALL 1FOSh.TEST-ROOM (СНК S2) 
POPHL 


CALL 16641. POINTERS (REMGSZ) 
LD HL. (STKEND) 
EXDEHL 


шоя 
RET 


Notes: 

The Test-room subroutine will give error 4 
— ‘Out of memory’ if there are insufficient 
‘spare’ locations. The Pointers subroutine 
increases all the necessary pointers by 
"BC. The LDDR instruction does а block 
med, operation to copy up all the bytes 









"те о recisiming’ of bytes is performed 
most easily by using the Reclaim-2 (De- 
гес) subroutine, Once again the BC regis- 
ter pair holds the ‘length’ of the area and 
the HL register pair the address of the 
‘position of change’. The Heclaim-2 sub- 
routine is at 19E8h. 

It may interest readers, to know that 
there is a definite ‘bug’ in the ‘reclaiming’ 
code, in that the block of memory that is 
moved is too large. Fortunately no harm is 
done. 






The next article in this series will discuss 
Checking. О 
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DATABASE 


BBC MICRO (32K) DRAGON 32 ORIC 1 (48K) 
SINCLAIR ZX81 (16K) SPECTRUM (16K/48K) 


The DATABASE represents the very latest in information retrieval reporting systems. Ideal for 
business and especially at home, can be used for endless filing applications by beginner ог 
expert, for hobbies or collections etc. Features include dynamic variable length data, sort, 
powerful search and erasure. Fully ‘тепи’ driven and incorporates user personalisation, 
save/load and printer options etc. We sincerely believe this is the lowest cost, professional 
standard DATABASE on the market. 

Exclusive unbeatable price of only £4.95 fully inclusive of manual, DATABASE software 
cassette and 1st class post. 


Send cheque or P.O. to: DATABASE SYSTEMS, Dept W4 
82 Towers Road, Poynton, Cheshire SK12 1DF. 


PROGRAMMERS — 35% guaranteed royalties with optional cash advance for any good 
software. Send now for evaluation. 


DEALERS WANTED 


FIFTY ARCADE GAMES FOR YOUR 
MICRO 

For a limited period we are offering 50 first-class 

games at a special introductory price. To be sure 

of your copy order now. 


Spectrum 16K or 48K 
Dragon 32 


Sinclair ZX81 1K 
ZX81 16K 


All tapes post free. Mail order only. Cheques/POs 
payable to Anco Software, 25 Corsewall Street, 
Coatbridge ML5 1PX. 
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пе stumbling block when you are 

learning assembly language is the 
total absence of some of the features that 
are taken for granted in Basic. These 
include instructions for such simple oper- 
ators as multiplication and division, pro- 
gram control statements such as For — 
Next and Repeat — Until loops. This 
article is designed to show you how easy it 
is to translate your knowledge of arithmetic 
into assembly language routines, and so to 
develop routines for addition, multiplica- 
tion, subtraction and division in assembly 
language with the minimum of effort on 
your part. 

This article is aimed at users of the 6502 
micro-processor inside the BBC Micro. 
The techniques can easily be applied to 
other processors, such as the 6809 and 
the 280. (In the case of the 280 you will 
have to adopt slightly different program- 
ming methods. This is because the regis- 
ter orientated architecture of the 280 is 
very different from that of the 6502, where 
virtually all instructions reference external 
memory.) 

If you have studied the 6502 instruction 
set, you will have discovered the instruc- 
tions used for shifting the bits in a byte left 
or right. These instructions come in four 
forms: 

Asi — shifts the contents of a memory 
location, or the accumulator, one bit to the 
left, The least significant bit assumes a 
value of zero. For example, the binary 
number 01101011 (6B hex, 107 decimal) 
would turn into 11010110 (D6 hex, 214 
decimal) after an As! instruction. The most 
significant bit of the original number is 
always copied into the carry flag. The good 
thing about the As! instruction is that it 
multiplies by two each time a shift is 
carried out 

Lsr is the opposite of Asi, in that it shifts 
а byte one position to the right. The most 
significant bit becomes zero and the least 
significant bit is copied into the carry flag. 
Consequently, it divides a memory byte by 
мо, 

Fiol is identical to Asl, except that the 
least significant bit is not automatically set 
to zero, instead the current status of the 
carry flag is used. 

Ror is identical to Lsr, except that, like 
Rol, the most significant bit is set to the 
carry flag 

These last two instructions allow you to 
shift numbers which are larger than a 
single byte wide. For example, to shift the 
four bytes starting at address &80, you 
could use: 

As! 880 
Roi &81 
Rol &82 
Fol &83. 

The Asi instruction as it stands can be 

used to multiply by 2, 4, 8, 16, and so on 





Long division... 


Jeremy Ruston explains how to translate simple arithmetical 
operations into assembly language routines 


This can be done because if you follow 
one Asf instruction by another, the effect of 
each is compounded. For example, three 
Asis will multiply by 2 three times, giving 
2'2"2. This is a total multiplication factor of 
eight. If you continued along these lines 
you would get factors of 16 and 32, etc. 

But you may wish to multiply by a 
number other than 2, 4, 8, 16, 32, etc. This 
is relatively easy to do. Given a multiplica- 
tion factor, say five, we can see that 
multiplying X by 5 can be represented as 
4'Х + X. Therefore, to multiply a number 
by 5, one need only multiply by 4, using the 
arithmetic shift left instruction, and then 
add on the orginal number. 


This technique can be extended to apply 
to other multiplication factors. For exam- 
ple, we can represent a multiplication by 7 
as 4X + 2°X + X. This may not appear to 
bring us any closer to a full general 
multiplication routine which will multiply 
any two numbers together, but it does 
come nearer that point. 

Part of the solution is to examine our 
original theory of multiplying by low num- 
bers. We started off with 5°X. Five in 
binary is 0101. The weightings assigned to 
each binary digit start at 1 and ascend 
through 2, 4, 8, etc, multiplying by two 
each time. The interesting thing to note is 
that when we were doing multiplication in 
terms of arithmetic shifts and additions, we 
multiplied by 4 and then 1 for a multiplica- 
tion of five. Obviously there is a connection 
between what you must multiply X by and 
the binary representation of the number 
that is being multiplied. 

We can now say that to multiply any two 
arbitrarily long binary numbers we must 
scan one of the numbers and for every 
position in which there is a 1 in the number 
(a bit is set), we must multiply the other 
number in the calculation by the weighting 
assigned to the original bit position. We 


IM ast (aus) \waltiply answer 









must then add together the results of these 
calculations. 

In other words, if the detected bit has a 
‘value’ of 16, we must multiply the other 
number by 16 and add this result to the 
grand total. A perfectly reasonable multi- 
plication routine can be built using this 
technique. However, it is easier in most 
circumstances to use the fact that a given 
multiplication will also do an arithmetic 
shift left in the process of doing multiplica- 
tion. This is a complicated way of explain- 
ing that if you have two eight bit numbers X 
and Y, the multiplication process should go 
something like this: 

(1) The result will be stored in location Z. 
(2) Do an arithmetic shift left (As? instruc- 
tion) of the X byte. If the bit that falls off the 
end of X, ie, the bit that ends up in the 
carry, is set then set Z to Z + Y. 

(3) Shift left Z and X. 

(4) Repeat the process as many times as 
there are bits in the two original numbers. 

The following program, written in BBC 
Basic, shows an assembly language pro- 
gram to multiply two eight bit numbers 
together (unsigned arithmetic is used, but 
that's another story) 

The program as presented here will not 
detect overflow (as in 200°200), but this is 
relatively easy to add. It is interesting to 
note that if you do decide to detect 
ометом, you can assume that one of the 
two numbers will be less than 16, since if 
they were both 16 or greater, overflow 
would be bound to result 

Thus, it would be possible to alter the 
range of the loop in the program to 4, but 
you would have to swap around the 
numbers N1 and N2, according to which 
had the top four bits set to zero, and take 
appropriate action if neither did 

The brackets in line 180 are necessary 
to prevent an obscure bug/feature in BBC 
Basic where if you carry out As! (or Rol, 
Ror, etc) on a label starting with ‘A’, the 
system interprets you to be using accumu- 
lator addressing. This means that ‘Asi 
Ans'would be treated as ‘As/A/NS'! Ш 
This is an extract trom The BBC Micro 
‘Compendium, available trom 1 August, from 
Interface Publications, 44 Earl's Court Road, 
London WB 6ЕЈ 






bit 7 to carry. 
it Sae ter, ip 


eet addition veter 
Зе ЫЫ 
Naa into showet, 
Келүү 


Nehet for end of loop 





TNPUT “Enter two numbers: "741,702 
MULTIPLY 
9 
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PROGRAMMING IN 
BASIC 1983 


Two excellent University 
taught programs for 


BBC MICRO USERS 


17th—22nd July 


PET COMMODORE 
USERS 


24th—29th July 
Residential and non-residential 


From £85.00 


Details from the Business Manager 
University of Manchester 
Institute of Science & Technology 
Sackville Street 
Manchester M60 10D 


Courses suitable for teachers and school 
students 
Local Authority grants may apply. 


SPECTRUM 


Business Software 


Before you buy an Apple or a Pet try one of our 
business programs. Our programs mean that 
you can now run sophisticated ledger account- 
ing systems on your Spectrum, similar to those 
[ке окуын ETE 5 running on Є500+ micros and sometimes 
Ve fü range o spon you can choose how costing hundreds of pounds. з 
implementation of this program enables each features Our quality programs meet all accounting and 
me ope irene cen auditing requirements including full audit trail. 

bonus lives They have the speed (maximum record search 

= time of two seconds), the capacity (up to 1,300 

entries per month) and the facilities to solve your 


book-keeping problems. 


"On a large computer system a file of this 
nature would cost between £150 to £700." 


Wholesalers report on our stock ledger. 















FORTH: A full implementation. Ideal for writing fast. 
moving arcade type games, Allows the full colour and 
sound facilities of the Spectrum to be used; Future 
Microdrive enhancements will be made 


Spectrum 
14.95 















ADVENTURE ONE: Features a save game тоште з ВА 5,95 






Sinclair User. 



















MAZE эе 5 fast Siion nie gama that reproduces рости 48K Sales Led £14.95 
MES scie ad Tast” „Which Miro. E писао Lex | 

: dt hd ZXgi £4045 48K Purchase Ledge’ £14.95 
бизга intem. Zeres, | || 48K Stock Ledger and Control Apes 


se of it's own, Your Computer. 


Each including manual 









INVADERS: Very fast m/e action, Includes mystery ZX81£4,45 
hip and increasingly difficult screens. 


7 МАЕЅ АҒАЦ ЕМ, BOW ST. DYFED, SY24 58A KEMP LTD 
43 Muswell Hill, London N10 
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OPEN FORUM 





that the listings you send in 
should start with a 
and then give some 
pay the Program of 
Published. 








on Vic20 

In this game the object is to score as many 
points as possible and to travel as far as 
you can along the enemy mountains, 


Open Forum is for you to publish your 





'our documentation 
and what it does. 
is constructed. We will 


double our new fee of £6 for each program 





before you lose all your ships. 

You start off with three ships. You lose а 
ship for crashing into the ground or into an 
enemy base, you can also lose а ship for 
running out of fuel. Your fuel supply is 
displayed at the bottom of the screen, 
when you are nearly empty there will be a 


warning signal and then the last unit of fuel 
will flash. 

You score ten points for each enemy 
base hit, and you gain fuel. 
The controls are: 


Cursor right—Fire 

Cursor down—Bomb 

The program uses high resolution graphics 
and is for the unexpanded Vic20. In the 
program there is a short machine code 
routine to scroll the screen from right to 
left 
























































а РОКЕЗ2,28:РОКЕЗЕ, 26 1100 POKE?878+0-22,3:POKE7S78-2140,4: 
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28 Onrnis9,19/22-210.285- 169,29, 02,21 1102 Fovkrarsso+20720 1 еокетагенон + 
зә ORTRIGS 29,22, 219/285 169720732 7312-255- (оу FORReISTOBSTEP-.21POKE3GG70, R1FOKE 
169,13,32,210,255,238,60,3. 173,60, * $ 
40 DRTR201,21,208.231,96 Pcr odd 32 ^ 
41 РОКЕЗЕ879 „8 :PRINT"Q" :POKE36878, 15 :CR=64 DENIM 
+1281=38728 :Н=@:РОКЕБ5В, 128 :P=36877 + а 
ава 1500 LIVES=LIVES-1 :POKE36878, 15 :PRINT"Z" 
42 LIVES«2iPHel0:U-O 1525 IFLIVESC-OTHENGOTO3On0 
58 РОКЕ?Е78+0,0:РЕІНТ" ишезэввэвәВвр! 1538 POKE3E876,0 :POKE36875 „0 :POK 
51 IFPR=INTCPA)THENPR TNT" ажаввввввввв УН 01007059 
я " 2000 F=F-. 5:FORAB=2T015 
INT<PA>THENPRINT" MARRARA 2001 IFPEEK(7879+D+AB) C>32THENGOTO 
“HI 2005 POKE7876+0+AE,64+128:POKE7E 
53 CeRNDC 1) rZ RHOCL) PRINT" B8SCORE"S 321POKE7878+D,0 tNEXTRE 
54 POKESI 74 ,128+6 :РОКЕВ164+1 ,21+128 :РОКЕ 2012 POKET87840«15, 32 :1G0TQSO 
ОРКИ, 122128 2040 ТЕНЕЕКС7878+0+ЯВ )=77+1280RPEEK (787540 
55 FORSXC=1 TOF :POKEB 1645 XE , 12664 NEXT A08) 276 «128THEHPOKE7870«D*f8-1, 921 
MEL iecit Eus 
ва IFC». SANDM=1 THENH=H+1 1CHR=78 160102 787840468) 0KE 878 «DH 
7 IFC>. SANDX=ØTHENX=1 :2=0 :CHR=78 :60TO200 MS IPIE aes eer аа атады 
ва FCC, SANOZ=1 ТНЕМН=Н- 1 :CHR=77 6010290 2050 60102065 
Эё IFC, SANDZ=GTHENZ=1 :СНЕ=77 :X=0 :G0TO200 2500 IFPEEKC7878«RB4D*12«1THEM 
35 TPESSTRENPOKES6876,9 2501 1ЕРЕЕК‹ 7878+98+0+23> =1 ТНЕНЕ=Е+1 :S 
180 IFCC.SRHDX«1THENX»O HeH-1 16070208 2502 РОКЕР, 128 IPOKE 7878-22 *RB*D 
119 IFC>.SANOZ=1 :2=0 :Н=Н- 1 :6070200 +ЯВ-22+0+1 ,4:POKEPEPS+AB+0 5 POKE?! 
280 POKEG163-224H, CHR+126 :POKE30726+5163 +AB+041 „6. х 
-22#Н,111Е2Х>. ВТНЕНРОКЕВ163-22%Н-22,1 2510 POKE7878*^B«0-22, 32 1POKE7878+AB+D-22+1 
201 ТЕЦ=1609ТНЕНРОКЕЗ5 853.248 POKE7S7S+AB+0 „32 :POKETSTS+AB+O+1 „ 
202. IFUMIGOOTHEHPRINT'-BBBBRIVOU MADE IT^" 2515 НЕНРОКЕ7878+0+НВ+1 , 1:120 
iFRINT"NEERCK ТО BRSE":FRINT"HITH "S reb 
POINTS" ы 30008 3240 „РОКЕЗБЕ7 
СЙ ell pe Ашы TUAE SG 3010 PRINT"AINMENMBNOU SCORED "S" POINTS AND 
207 ТЕЏ>=1580ТНЕНРОКЕЗЕЗ7З,9 Е: TRAVELED "1208-0" MILES SHORT OF 
288 U=U+1 15¥9¢8299 :1ЕНСРТНЕНС=. 6 :60TO60 E EN 
и 3811 IFSCHITHEHPRINT",BUT GOT THE HI-SCnRE" 
Eco d еы 3020 IFSOHITHENINPUT"NANE" :P$:HI=S 
ос инО о 22 зава RESTORE :5=0 :POKE36869,255 POKE36876, 0: 
231 IFH4e"M'THENZO0nO РОКЕЗЕ875 а :00Т012 
232 IFAS="¥"THENS100 T 3108 F-F-.5:FÜRRB-lTO22ZOSTEP25 
234 1ЕРЕЕКС7878+1+0>=2950ЕРЕЕКС7878+1+0>= 3181 IFPEEKCTO70:0400) cCOGORPEER C787 B DenD 
2060РРЕЕК(7878+1+0)=1ТНЕН1 188 =295ТНЕНРОКЕТ878+0+В-23,32. 
240 РОКЕЗ164+Е+6,32:Е=Е-. 1 HIFFCSTHENPOKE 3102 IFPEEKCT878«ÜeHE) e 1THENPOKEZ 
26876 ,255 :POKE36875, 128 23,32 :00T02500 
245 IFF=COTHENGOTOI 100 3103 ТЕРЕЕК‹7878+0+Н8+22>=1ТНЕНРОКЕТ78+0+ 
250 IFX>1THENX=X-1 15070299 AB+22,32 
351 PA=PA+. 5:60Т05а 3104 ТЕРЕЕКСЯ 
тада Р0Р1=7158Т07679:РОКЕТ „РЕЕКС 1+25680). 88-23,32 
ЗНЕХТ 3110 РОКЕ7878+0+ЯВ ‚ 
1810 FORC=7168707222 :REROA:POKEC, A:NEXT POKE7S78+0.6 
1820 DATAG,128,192,224,254,255,255,0,68,60, 3200 NEXT :G0TOSO 
126,126,255,60.66,129.0,20,8,8,8,20,8,0 
1081 DRTRI,38.32,67,68,73,138,138.240,12,4, 
228,18,146,82,82,138,62,89, 72, 71,32, 
52,1 Defender 
1982 OATAS1 ,82,146,36,126.12,48,192 
1085 РОКЕЗЄ869,255 :RETURN by Jonathan Thompson 
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Better books from 
Sunshine 


A collection of sophisticated 

Basic programs and 

subroutines including Unifile, 
Renumber (handles Gotos and 
Gosubs) education, accounts, 
games and scores of essential 
routines. Put your Spectrum to work 
with what must be the most 
comprehensive Spectrum 

book. 248pp £5.95* 


THE WORKING 


SPECTRUM 





‘Some of the more advanced 

programs in this collection 
include a word processor 

and text editor, a music and 64 

sound synthesiser, a sprite 
editor and a program which 
allows you to enter high 

resolution graphics mode. А 
This is not available in the 
standard Basic. 160рр £5.95* 





TheWorking This computer has capabilities far 
Dragon 32 beyond most other computers in this 
price bracket. With this collection о! 
Basic programs and routines David 
Lawrence introduces word processing, 
music and shows you how to mix text 
and high resolution graphics. As with 
the other books in this series, each 
program is built up out of re-useable 
‘Subroutines. 160рр £5.95* 
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DONTMISSTHIS 
INCREDIBLE OFFER! 


50 С MES 


9-95 


YES, 5t Ыы GAMES! оа forall 


FOR YOUR MICRO 


the following: 
SPECTRUM 
ZX81 LYNX 
DRAGON 
ATARI УК 


гора : 


1 ie | ACORVATUM 
£23€29€ РЕЯ ль 


Straus Ce SHARP 


Tenclose cheque/P.O. 


Name 
Address 











Extend the sound po 
capabilities Д Soy 
of your Dragon 92 


ОВАСОМ 32 
| SOUND EXTENSION MODULE 


© Fully-cased Module plugs into cartridge port 

@ Provides 3 channels of sound: 3-note chords and 
harmonies over 5 octaves 

® Uses new BASIC command. No need to ‘Peek’ or 

*Роке' 

Many built-in sound effects (eg bomb, laser) 

® Music and graphics can occur together without loss of 
speed 

© Based on popular, well-pfoven sound generator 

© Two Input/Output ports included 

© User manual provided, with examples 





ONLY 
£34.95 


Cheques/POs; жй to: inclusive 


J.C.B. (MICROSYSTEMS) 
29 SOUTHBOURNE ROAD 
BOURNEMOUTH BH6 5AE 

Tel: (0202) 423973 
Write or phone for further details al 
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[те waste takes on the form of three атеш s 
different shapes; the first is a runaway ire your 
bomb which will take out 250 people, sois 35519) бешим ^o 
on Spectrum only worth 10 points. The second is an old 990-910  Intialse and categorise type of waste 
space ship rolling through space, if hit itis 1000:1049 Move ne маче — tisis ће man pato 
[This games program for the 16K ZX worth 20 points and will kill 500 people. game р 
‘Spectrum is a spin-off of a дате | saw іп The final piece is an anti-matter crystal 5000.0100 8и UDQ. esee VORNE. эм up 
another magazine for the Commodore 64. which could kill 750 people, but is worth screen 
Itinvolved shooting down three different only 30 points. эюю- You have been blown up tree times 
types of dangerous ‘space waste’ which А! the start of the game you are given Graphics ee 
constantly fall towards your planet under two laser bolts and two each time you hita Сар! 
its gravitational pull. piece of waste. 100 " 
You must shoot down this waste before Program notes. 9060 ‘ABCD’, ЕРОН 
it reaches your planet and reduces your Lines 
| population, 80730 Мое your spacecraft and check it you 




































































































| 4 PRINT RT 11,0; FLASH 1;7ҮНЕ 
|| FIRST знот ха IAPORTANT..--- 
E 
PAUSE 122 
Б IAK S. PAPER e. BRIGHT 1: в 
ORDER 8: ГЕ ось 
а GB TO 1006 
Bo IF ATTA ix,u41) «63 THEN GO 
To sea 3 
109 LET . (INKEY$-"2 
@ шү "AND у>1}: 
x 
FOE NKEYS=" " THEN GO 
120 RETURN 
200 IF Shs = THEN RETURN 
201 LET shs=shs-1 
210 LET sho=tys2) #8-5 
220 PLOT sho, S2 
238 DAAU DUER 3;2,332 
D ВЕЕР -2 
2° ГБ РОБА d,sho,16R: DANN o 
1; 
Boo P SCREENS ggg 940 n" AND э 
UNO те 
Bee FOR wo © Sten SFE 
;01,u: PRINT AT ; OVER, 16 
HRS (RND B: PRINT 
uh. 
\ Зав LET = а): GO TO soe 
~ вас FOR 2 STEP -s. 
,98,3: PRINT AT X,Y; 
ae LET ti If iives= 
9 THEN SO 
901 PRINT "IRT 19,99 
"вва PRINT “i PRINT 
AT 2,28; tivēs. PRI 
NT IMÓERSE 
838 PRINT + 
gee ТЕ с=з THEN LET с=2 
Sei LET c-csi: LET x$-a$(c): LE 
T. UU -HNDs2742 
2 c0; | 
Qe FOR 9-2 70 2а 
4001 IF pop-a THEN СО то өзәр 
1005 PRINT AT 9,2; INVERSE 1;7эс 
gre "SCAT R.iiD'espolition “7p 
2010 LET f=f 
|| 3015 Хе sis THEN LET r-i 
хаза PRIN Я 3787 9,99; BRIGH 
T9i«siD; BRIGHT бат 3-1,99:x$ 
1822 IF 9-2 THEN PRINT AT 1,99;" 
1025 LET ri-r 
1030 Go scs за 
1040 NEXT 9 
1@5@ LET рОр=ров-стгзг 
1055 ВЕЕР .2,-20. RESTORE - FOR 
=0 TO 12. RÉSD ww, www: BEEP ww» 
D www Aa. MEXT P 
6 PRINT AT 28,99; OVER 1;X$(F 


9998 FOR 4-3 TO lives: PRINT AF 
@,2ё+а; "73°: NEXT d 
9699 LÉT ri- 

— 9100 RETURN 
9900 LET »-usG:i12. FOR g=8 TO 10 
9: PLOT m,20. DRAW RND«23,9: PLO 
T m,20: DRAW -RNDs29,9. NEXT 9 
9910 PRINT AT 3,1;.Y0U HAVE LET 
THE SPBCE-WBSTEIU У DESTROY 
YOUR PLANET” vou HAVE 5 


GO To see 
REM ЕЖЕ 
FOR э=згеде 













SR UO. 


Is- i 
25 
i 
E 






sc-e: 
iivER 
9091 PRINT AT 2,2; 


INVERSE 1;" 


9992 PLOT в,а: DRAY 255,0: DRRU 


8,175: PLOT @,@: DRAW 0,175 


9895 LET f 














CORED ";sc 
9920 IF рор«г502 AND вор>а THEN 














PRINT --"YDUR POPULATION HAS BEE 
N GREATLY“ *" DECREASED ВОТ THEY 
НЧЕ ALL“ ~ EUREUATED SAFE 
5652 те вор>-25аа THEN PRINT :'" 
POPULATION IS NEARLY INTACT"? " 
BUT EVACUATION WAS SLON "7 
YOU MAY HOLD YOURSELF ^ 
aos 18557 SLE“ 
Q ІР POPO THEN PRINT 
SPAR epus YB 
OF YouR НОНЕ PLANET. S 
995e FOR 9-9 TO 2500: IF INKEY$= 
"=" THEN NEAT 5 
Sese RUN 


ЖЕЕЕЕЖЕЕЕЕЕЕЕЕЕЕКЕЕКЕЕЕКЕЕЕЕККЕЕ 
++ 5PHCE-URSTE © 2.2.2. 1382 rF 
ЗЕЗЕЗЕНЕЕЕЕЕЕЕЕЕЕЕЕЕЕЕТЕКЕНЕНЕЕ 


Documentary 
by David Parkinson 
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OPEN FORUM 





tude' in colours 7-15 on 


To save time the sine and cosine values 






































Globe the planets background. аге stored іп arrays in lines 40 — 100 so 
on BBC Procring – Draws a ring around the һа! they will по! have to be calculated 
This program can be used to draw a planet planet. more than once in the program; this means 
in space and then to create the illusion of Procrotate — Changes the ‘actual col- that there will be a pause when the 
rotation, This is done in several proce- ours’ of the longitude program is run so do not be alarmed! То 
dures: lines in sequence to pro- make the planet look more realistic the two 
Procstars = Plots 100 stars in random duce the impression of functions st the end of the program are 
positions in space. rotation. used to make it seem as though it is 
Procplanet — — Draws in the background. Fnkand Fay — Offsets the planet's axis. revolving about a non-horizontal axis. 
Proclongitude — Draws lines of 'Iongi- (See below). 
WO0U,2,181 GLOBE (с) 1983 4 с 
x. аж FOR Ue T0 45 
n REMOVE THESE BUT. 44 се 
3 mE NN 440 IF 0216 THEN C7 
а каз 
44 DIM SC) COO). 48 — FOR Ri TO 45 STEP 3 
LES КИТА 
gcn AR сони 
M ERA а-у Сны AA IF ALD KS ELSE ЮМ 
А зи PLOT КАРИ 
то (AO SING САО OU # шт 
s% т 
5 РОРЮС | 
5a 
558 DEF PROCRING 
зма 00.64 
579 FOR K/=500 TO 572 STEP 8 
SH FOR Re TO 99 STEP 3 
SW AR HOD я 
IF ЗБ THEN Wiad ELSE Ke5 
ав RAM | 
ва сионии 
18 UNTIL FALSE 43» PLOT KA PX FAY 
T Uer PROCSTARS Sd 
24 бо 62 net 
7M FOR Ts TO 108 5 
26A PLOTA?,RNOC1279) ,RNDC1023) 48 ПЕР PROCROTATE 
т на 
4 FR C? T0 15 
2и oem TW VOU 19,4730; 
ut 7H WATERED 
319 V0029,640,512; e 
328 GCOL 8,2 ^» 
эя юк ^ 
34 FR | 
за мо т 
368 — PLOTBS,S(AO IRL, CCAD IRA 
зе мт 
390 BNOPROC 
m Globe 
че DEF PROCLINGITUDE by James Jackson 
easiest. To make the game easier or every white square you have a correct 
Break the Cod harder just change the times in lines colour ín the wrong place. 
gre 620-650. To input your choice use the p, note 
on Vic20 colour keys, cyan and blue are notusedin jo ^ re seeds random generator 
This is a version of the ‘Mastermind’ game the game. Alter you have putin yourguess 10-140 Computer реке coue 
with a slight difference. Not only must уои you will have a chance to change it. 180.340 Input guess 
guess the colour combination within 10 Тһе Computers response to your guess 359390 Checks choice against code. 
moves but also within a time-limit. is as follows: For every black square you 500.4 Mose terne i right or wrong | 
There are four levels of play, 4 being the have а correct colour in the right place, for 699-650  Timeimitouine 
18 LeRNDC-TI) ЭВ PRINT"ZMNNUMINFUT LEVEL (4-1)" 
28 C-7732: D*7690:627741: 7230720: «7734 100 бО$иВ60@ 
за M-36878: N«36876: 0236874: KK*36877 : RR-O 119 РАТНТ"З" :FORI-0TO3 
48 POKE36879, 59: PRINT" 120 ACLD=INTCRNDC1>#8> | 


50 РЕТМТ"МИМИММАВРЕАК THE CODES" 
60 РЕТНТ"ИМИМИМЕУ KEN RDNRMS" 
70 РЕТНТ" ЖИМОВВРАРКЕ55 SPACE” 
88 бЕТО#:1Е0$%С›" "ТНЕМВО 








138 IFACI)=30RACI)=6THEN120 

140 NEXT 

„158 FORI*GTO6:POKED*I, 182: POKED«14J, 2: NEXT 

160 Т1$="000000" :ҒОКІ=48Т057 :POKEC, I :C=C+44: NEXT. 
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OPEN FORUM 








170 PRINT"MTIME "RIGHTS(TI$, 3) : IFTI$>=BSTHENSOO 

180 R=0:W=0:FORI=8T03 

198 GETC$¢1):UCI>=VALCC$(1))-1 PRINT" MTIME 
“RIGHTS<TI$,3) 

200 IFTI$>=BSTHENSOO 

218 IFC$¢1)="0"THENN250 

220 IFUCI)s-1THEN190 

cue отти) а oe 

24 

250 PRINT ammesso 'РОАТ=@Т0758 : NEXT : PRINT") 

260 РОКЕМ, 155 POKEN, 203: FORT=0T010 : NEXT POKEN, 8 

270 POKEK, 81 :POKEK+J, UCI) :KsK*2: NEXT. 

280 PRINT"REXXNNDK?" :PRINT"v/N" 

290 GETOS:PRINT"MTIME “RIGHTS(TI$, 3): IFTIS>= 
‘BSTHENS@O 

300 IFG$="""THENSSO 

310 IFG$<>"N"THEN296 

320 PRINT'MANNNNM  ":PRINT" " 

330 РОВТ=@ТОб:РОКЕК+Т-8, 32: NEXT :K=K-8 

349 POKEM, 7 :РОКЕКК, 203: РОКТ=8Т0100 : NEXT : POKEKK, 
@:G0TO178 

350 РОКР=ОТОЗ:Х(Р>=Я‹Р)> : NEXT 

360 FORI=0T03: IFUC1)=X¢ I) THENR=R+1 : XC 12220 
ДЈ 


370 NEXT 

380 FORIsQTO3:FORZ*QTO3: IFUCI) OXCZ) THENNEXTZ · 
NEXTI:G0TO400 

390 изи+!:Х(2)=20:НЕХТТ 


400 IFR=4THENS10 
410 1 * 1, 14: POKEG+2, 15: POKEG+3 
›14:РОКЕб+4,5:ЕОЁ1=1Т04:РОКЕб+1+ 











430 FORT=1TOR:POKEG+T, 123: РОКЕО+Т+Ј, 0: РОКЕО, 196: 
РОЯ =0Т05 : NEXT :РОКЕО, 8: NEXT. 

440 1 

450 FORT=1TOW:POKEG+T+R, 123:POKEGFT+R+J, 1 :РОКЕО, 
182: РОРЕ=@Т05 : NEXT : РОКЕО, 0: NEXT 

460 К=К+36:0=0+44 

470 IFTISO2BSTHENSOD 

480 IFKOB164THENRR«1:GOTOS10 

498 PRINT'HEMNNN — ";PRINT" —":G0TO170 

500 PRINT"MTIMES UP":RR=1 

510 FORI=@T03:POKED, 81 :POKED+J, ACI) :POKED+1, 32: 
D=D+2:NEXT 

$20 IFRRC)1THENS40 

$30 FORI=255T0128STEP-1 :РОКЕМ, 19 :РОКЕО, Ñ: FORT= 
4105: NEXT : NEXT :РОКЕО, 8: 6070350 

540 ШУА Pus 10 :РОКЕН, I :ҒОКТ=0Т05: 
NEXT “NEXT: 








550 PRINT: YEDOOROROROIOONQOOR HORE ? 
Gom 

560 GETG$: IFG$="Y"THEN10 

570 IFG$C"N" THENS6® 

580 РКІНТ"2" :ЕМ 

600 GETL$: BeVAL (L$) :ONBGOTO620, 630, 640,650 
GOTO6800 

















Й Break the Code 
ppc by Ken Adrians 
shift and zero keys were too far apart. This the Bug-Byte Aspect assembler, so il you 
Left-handed routine allows you to use the Symbol shift омп this program you can type the listing 


on Spectrum 
This is а machine code routine for the ZX 
Spectrum, The idea came to me when | 
| had injured my left hand, and was forced to 
| use the keyboard one handed. ! disco- 
vered that | could not use ‘delete’ — the 


and zero keys instead — much more 
simple. The idea could be extended; the 
same method could be used to redefine 
the Edit key as Enter, and make your 
programs uneditable 

An assembly listing is included so you 
can experiment with it; it was entered on 


in straight away. 

Please note that this ‘single handed 
Delete’ uses the interrupts on the 48K 
Spectrum. To use the routine on a 16K 
machine, change the second byte of code 
from 9 to 40, the 65120 to 32339, and the 
65158 to 32377. 





“PRINT USR 65120 
ROUTINE 32.154 








ACTIVATES THE 





а 
Left-handed 
by Bill Longley 




























DRAGON SOFTW; 
а! machine S e 


sowa 
ADDICTIVE Arcade se game n и colour 
Ciro me диз and 99 noies to lap те 






SOFTWARE LTD 
FOR THE 






























































DRAGON 32 & TSR80 CO-CO боо и] юзмез iat coms gags an на 
: rug. та 
A BRAND NEW MACHINE бв? Hees sly ot мий ang pwes, ee 
CODE GAME IN THE UK M clon. wan tepki Rund. EXT E | 
WORMTUBE wort a ae. $208 95a из азыры, SUPPLIED ON CASSETTE £7.95 
Ta FON men ву /ULTURES — NEW (uses one joystick) 
FROM ZETA Soros эз n и 
1104 players — 9 speed/skill levels — Joystick Control — i-r mem sunu cure чш БАГУ КЧ 
Pause Control — Arcade style action and sound — terme merch T О 








Wormtube has Rainbow certification seal and was 
reviewed in March 83 Rainbow аз a well-conceived game 
with great graphics and strong sound effects 


£8.00 


SUPPLIED ON CASSETTE 05 













fe serous а" 
‘SUPPLIED ON CASSETTE WITH USER IN- 
FORMATION са 
DISASSEMBLER 

Waren п postion Independen Machine 
Code. өй ran anywhere т RAM. The dei 
too to have around 

SOLD ON CASSETTE mas 


























HORNET SOFTWARE LTD 
10 BUCKINGHAM'S WAY, SHARNFORD 
LEICS, LE10 3PX. TEL: 0455 272037 






‘SPECIAL OFFER 
Buy Ednor Assembiar and Озатын 
together and save £380, 

Cot ol bot м one purchase... £35.00 










(Cheques POs payabie 1o 

b (MICROS) LTD 

{Dept Ойт), 

2 блод Street. Leede 15995) 
480987 

ALL ORDERS DESPATCHED BY 


RETURN FIRST CLASS POST 
Caters and Trade enqures woicome 


J. MORRISON Р 







MORE GAMES ТО ВЕ RELEASED SOON 










TRADE ENQUIRIES WELCOME 


GOOD ROYALTIES PAID FOR DRAGON M/C 
SOFTWARE 









NOW YOU CAN LIFT STATIC DRAWINGS, PHOTOGRAPHS, ETC, RIGHT OFF ur ACTION-TRACER E eg pnt 
Saee 


THE PAPER AND BRING THEM TO LIFE INTO YOUR PROGRAM! EA 
TWO POTENT FEATURES COMBINE TO BRING YOU UNIQUE NEW POWER OVER YOUR SPECTRUM Ma E er АСЕ 
pe, весами 


• „GHOST! MATER, End 
e mener 









FRON PAPER TO Scy 
SAND INTO YOUR pip Ay 







The өен program captures your design DYNAMICALLY, hing you 
proram горе your design, DYNAMICALLY, dig vn 







у} zu 
ERROR ern 


P" 


OF DOWN or МИЛО МА, ROTATE in 
= im other words MANIPULATE IT UNDER YOUR 


БИЙ 


veliti! ти ui 




















ZX SPECTRUM 


FOR 16K OR 48K 
ONLY £8.95 


трпе ЕТ 7 overseas. 
14 Western Avenue, Riddiesden, Keighley, Yorks.ENGLAND customer 
exces postace 


| PLEASE ASK FOR OUR ILLUSTRATED LIST OF GUARANTEED-QUALITY TRS8OVIDEO GENIE SOFTWARE 



































For all of you with ZX printers, here is а сома be added in line 165. The program — 19 PRINT&1CLOSEY 


Snoopy RO NND thorn Bd aot рана could be converted for the Vic20 by 
on ZX81 Fesuls. If necessary, a small message "етом the Ls from Lorn, and adding 








© REM SNOOPY PRINT 

LPRINT kr 
я LERINT " „ LO 
38 LPRINT " 4 





са а" ----. " 
48 (РЕТНТ " ok X" 
58 LPRINT " ЖЖ" pee ун 
66 LPRINT " же жж )" 
га LPRINT " +жжж+ $ x" 
88 LPRINT " Чина ож" 


98 LPRIHT " 
166 LPRINT " 
118 LFRINT " 
120 LPRINT " 
138 LFRINT " 
148 LPRINT " 








158 LFRINT " OCC 3 удео" 

168 LPRINT " "ZZ ЈЕНИ 

7: JD 09 

178 END by M Valentine 





CHAIN REACTION for Dragon 32 or 16K and 48K Spectrum 
The strategy of chess, the simplicity of orange: A new exciting two-player board game. Play 
your friend or your micro £7.00 


SMUGGLERS' ISLAND for Oric-1 
А new 48K Oric adventure. The one youl won't crack in a month. Easy to start — hard to 


Also available 

DARE DEVIL PILOT for Dragon 32 

More than a flight simulator — more than a дате... it's both .... 
GRANDAD'S WILL for Dragon 32 

A black-humoured adventure. Find the will before greedy Broderick .... 
SUPATREK for 16K or 48K Spectrum 

With eight extra functions. This really is a “Supa” trek game. 








INTERSOFT SOFTWARE 


The logical choice 


"KILBIRNIE", LONMAY, FRASERBURGH, ABERDEEN 
03463 2683 


All prices include postage, etc., please send cheques/POs to: 
INTERSOFT, “KILBIRNIE”, LONMAY, FRASERBURGH, SCOTLAND 
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THE LARGEST SELECTION 
OF GAMES IN THE WORLD 


We stock the BIG NAMES 
in Computers including 


ATARI 400/800 
SINCLAIR zxs: 


ZXSPECTRUM 


anda wide range of 
independent 
SOFTWARE 


Мат Computer Branches: 22 OXFORD STREET, London W.. 
439 OXFORD STREET, London W.1. 
52 WESTERN ROAD, BRIGHTON, 
31 LISTER GATE, NOTTINGHAM 
141 NEW STREET, BIRMINGHAM 


184 REGENT STREET, London W.1. 
254 REGENT STREET, London W.1.. 
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idge’s Adventure Согпе! 






Summer games! 


y the time you read this, many of you 
will have finished your exams — you 
lucky devils! So, you will now be crawling 
back into the daylight and looking for a 
good adventure program to keep you 
amused throughout the summer months. 
To bring you up-to-date with what the rest 
of the world has been up to lately, here are 
ту personal top adventures 
(1) The Hobbit — for changing, overnight. 
the face of Spectrum adventuring 
Melbourne House, the publisher of this 
by-now classic game, should rectify 
‘some of the irritating little bugs in the 
program, which they must be well 
aware of by now. More importantly, 
versions for the other popular micros 
should be released — they can't lose! 
The Scott Adams Adventure Series — 
for the Vic20, Texas, and other 
machines. There is the Willie Crow 
ther/Don Woods classic for mainframe 
computers, but this series is the clas- 
sic for home micros. Set purely in text, 
they pose good problems, with a high 
degree of difficulty, all set in an im- 
aginative scenario. Titles include 
Voodoo Castle, Strange Odyssey, and 
The Count. 
The Level 9 trio — Colossal Adven- 
ture, Adventure Quest and Dungeon 
Adventure. The first of these is a 
version of the Crowther/Woods origin- 
al, but with a much-expanded en- 
dgame. The other two start from loca- 
tions within the first, thus making an 
impressive suite of adventures. They 
are always a pleasure to play, not least 
because of the comprehensive and 
well-produced documentation, which 
even include a SAE, which you may 
use to ask for Help in desperation 
Pimania, гот Automata — not one of 
my personal favourites (I don't think 
the humour of their lovely adverts 
translates well to the micro adventure), 
this program nevertheless deserves a 
place in this survey because it intro- 
duced the idea of a prize for the first 
person to crack the puzzles of the 
game. Pimania’s Golden Sundial thus 
follows the book world's Golden Rab- 
bit from Masquerade into the history 
books. And nobody's found it yet! 





(5) Madness and the Minatour — trom 
Dragon Data, for the Dragon. It's here 
because, after The Hobbit and the 
Scott Adams series, this is the one I've 
had most enquiries about. While diffi- 
culty is not the ultimate criterion of a 
good adventure, this one, as Michael 
Vesey of Worksop can verify, is crack- 
able. He has written asking what all 
the fuss is about, as he has no 
problem in finding the mushroom, 

Just about any adventure for the Atari 
machines. There are not many text 
programs, and those available are 
fairly standard, but, in keeping with the 
Atari's graphic capabilities, the arcade 
adventures are really special, and can 
be highly recommended. Representa- 
tive are Ghost Encounters, The Phar- 
aoh's Curse, Action Quest and Jour- 
ney to the Planets. 

Artic Adventures A-E — these are all 
of a similar format, pure text, unble- 
mished by graphics. ! get many letters 


Dand the old favourite Wumpus, it can 
be played again and again. 

So, there is a quick survey of programs 
that you are likely to enjoy. Bul, please 
write and let me know of your own particu: 
lar favourites. 

Now, a hopeful look forward to pack- 
ages we would all like to see! First off — 
Lord of the Rings, from Melbourne House 
all 89 parts of it. 1 don't know the legal 
aspect of this, but if MH have the rights, 
they must surely be working on the epic. 

Then, Artic's Adventure Р — and please, 
Artic, how about just a touch of colour? 
And, while we're about it, how about 
versions for other micros? 

Finally, Valhalla, from Место! — a prog; 
ram that, according to the publisher, will 
knock The Hobbit from its pride о! place. 
The graphics and game mechanics are, 
apparently, superb. " 
NB: All entries for the Adventure Competition 
must reach us by 30 June. 


This series of articles is designed for novice 


7 


ture that | come back to again and 
again — Volcanic Dungeon trom Car- 
nell. Available for the ZX81 and the 
Spectrum, this has good documenta- 
tion, which includes a map of the 
dungeon. Combining elements of D & 


ай-аслоп. machine code, arcade type game, 
will test your powers of co-ordination to the 
limit. Never before has a game asked you to 
think so quickly. or move so fast. 

Achieving a high score on Cruising takes 
‘considerable skill, and not a little patience. 


Popular 


asking for help with these programs, ‘experienced Adventurers 

and while difficulty may not be the eek Ton Bdge it o oig a dian 

prerequisite of a good adventure, these | Adventures and advising you on some of the 

games are extremely compelling, problems and pitfalls you can expect to 
(8) Last, but not least, is a graphic adven- ‘encounter. So, if you have an Adventure you 


want reviewed, or if you are stuck іп an 
апд cannot progress any further, 
Tony Bridge, Adventure Comer, 
ы "Weekly, Hobhouse 
19 Whitcomb Street, London WC2 





FEIT IORI IIA IIIT IA ISOS AISI 


Cruising & Blind Alley 


5) The judges’ decision is final. 
6) № employees of Sunshine Publications Lid. or 
Their families, will be eligible to enter. 


‘Computing Weekly is oleng £10 Blind Alley 
each month to the player with the highest 


Blind Alley is а game of strategy. In order to 








Score on Cruising. Ай you have to do to enter 
this month's competition is send a print-out ot 
your highest score, together with your name 


and address, to: 


London WC2 7HF 


Notes 


1) Each entry must consist of а ZX ротом! апа your. West Yorks. Entries for this month's competi- 
name and address. tion close on June. 


Popular 
The winner of last month's competition with Blind Alley 
а score of 22664 was |. C. Wilis of Shore Hobhouse Court 
© Lane, Sheffield, who receives £10. Entries for 
о ЖОЕ a 


trail left by your opponents — one touch is 
fatal! 

Each month Popular Computing Weekly is 
giving away £10 to the player with the highest 
Score on Blind Alley: To enter this month's 


publish the name ‘competition simply send in a copy о! your 
viver ad i тен Guang hgn ect e ‘score and the code at the bottom of the score 
the Cruising table, together with your name and address to: 


Computing Weekly 


19 Whitcomb Street 
London WC2 7HF 
"The highest score sent in so far this month is 


70625 from Stuart Wiliamson of Bradford, 





win you must outwit the computer, using your 
craft to fence in and finally destroy the enemy 
pursuit vehicles. But, watch out for the solid. 
$ 
5 
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ATOM EXTENSIONS 


2K STATIC RAM. Easily fitted inside the Atom. No soldering. Occupies 
empty space тот #9800 to #3F FF. Uncorrupted by Operating System so 
ideal for machine code routines. Outside VDG buffers so no interference 
with display. 

Only £12.00 + VAT UK рар FREE. Cheque with order please. 


CLARE EXTENSION SYSTEM Available soon! 
А complete system for the Atom which wil include: 

Вк CMOS RAM + 8K ROM sockets proposed price £50.00 + VAT 
EPROM PROGRAMMER, proposed price £35.00 + VAT 
16K EPROM module proposed price £27.50 + VAT 
PSU Battery backed SV + 5V + 25V proposed price £24.00 « VAT 
16K CMOS RAM 

Send for further details 


Enquiries and Orders to: 


CLARE COMPUTER COMPONENTS 


46 BATH ROAD, STROUD, GLOS, 615 3JL 


EMPIRE 


© The latest strategy game for the DRAGON 32 
Destroy the EVIL DRAGON EMPIRE before it con- 
quers the world! 
Includes seven world maps and on-screen scoring 
100% high resolution with machine code 
Eight levels of difficulty 

@ For one player (NO JOYSTICK NEEDED) 

@ Suitable for all ages 


Send cheque/PO for £6.95 to: 
SHARDS SOFTWARE 


10 Park Vale Court, Vine Way, Brentwood, Essex 
СМ14 4UR 





< P.&R. COMPUTER SHOP e 


IBM GOLFBALL PRINTERS from £70 EACH + 
V.A.T. 
INTERFACE FOR IBM GOLFBALL £40 + V.A.T. 
"BRAND-NEW LA36 DEC WRITERS — SALE £200 EACH + 
VAT 
CENTRONIC 779 PRINTERS — £325 + V.A.T. 
CENTRONIC 781 PRINTER — £350 + V.A.T. 
POWER UNITS, 5-VOLT 6-AMP — £20 EACH. 
FANS, PCBs, KEYBOARDS AND LOTS MORE 
&-INCH IBM FLOPPY DISC DRIVES 
COME AND LOOK AROUND 


SALCOTT MILL, GOLDHANGER ROAD 
HEYBRIDGE, MALDON, ESSEX 
PHONE MALDON (0621) 57440 
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ORDER NOW AND GET DETAILS OF OUR SPECIAL OFFER! 
Please send cheque/PO to: SYSTEM-SOFT, 
FREEPOST, Ackworth, Pontefract, West Yorkshire WF7 7BR. 


BOND SYSTEMS 


TOUCH TYPING with a new, simple finger position 
system gives "peek and peck” programmers new speed 
and accuracy. Your computer can type up to 100 words 
per minute with this course! Can you? DRAGON keyboard 
is ideal for this course. SPECTRUM has non-standard 
Positions for space-bar and ":", but otherwise ideal. 
VOCAB FRENCH and VOCAB GERMAN present a 700 
word vocabulary of your most needed words straight into. | 
your “memory 

Write to BOND SYSTEMS, stating DRAGON or SPECT- 
RUM and PROGRAM NAME, with £5.00 for each prog- 
ram. 


15 BELMONT ROAD, HARROGATE, 
NORTH YORKSHIRE, HG2 OLR 


ATTENTION ALL SPECTRUM USERS 
= BASIC TRACE 


A 760 byte machine code routine which intercepts each BASIC 
Statement prior to execution, displaying the line number, stat 
ment number, and the statement itself in the lower screen 
@ FEATURES INCLUDE:— 

Ф Single step or continuous program execution 

© Trace listings to ZX Printer if required. 

© No corruption of upper screen display 

© TRACE ON and OFF at will 

© 16K and 48K versions on same cassette. 





Ф ALL THIS FOR ONLY £6.95 INCLUDING P & P FROM: 


Computers Ltd. 


14 Brook Lane, Corfe Mullen, Dorset BH21 3RD 


















VIC20 
USERS SOFTWARE LIBRARY 


SIX REASONS WHY YOU SHOULD JOIN 

1. Large selection of tapes and cartridges 

2. Membership fee only £10 for 2 years 

3. Cassette hire £1.40 inc. P&P per fortnight 

4. Cartridge hire £2.50 inc. P&P per fortnight 

5. All tapes raffled free to members after 15 hires 

6. All software hired with manufacturers permission 

Send membership fee on full money back approval or 
large SAE for details, postal only 


VIC20 U.S.L. vert ecwk 


11 NEWARK ROAD 
BREADSALL ESTATE, DERBY DE2 4DJ 








жж LYNX SOFTWARE жж 


ТАРЕ 1 
The maze game, Pac-Man and Breakout 
TAPE2 
3D Challenge and одете 
TAPE 
Digger and Battleships 
TAPE 4 
Lunar Lander: The first and the best for the LYNX with long and short 
range views o! the spacecraft and different graviles, also random 
landscapes. Sublug: A 100 per cent new arcade game involving а chase 
containing helicopters, battleships and submarines а! at the same time 
‘with increasing levels, 
LYNX DISASSEMBLER 
Disassemble ай machine code in ROM or RAM with this useful йу for 





the LYNX. 
Each tape is £5 including P&P trom: Clive Carter, 110 Llancayo 
‘Street, Bargoed, Mid Glamorgan СЕВ 8TP. | 
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David Parkinson of Woodcote 
Road, Tattenhall, Wog 
verhampton. writes: 

1 have recently acquired 

а book on 780 machine 
code for the Spectrum. 1 am 
having difficulty in under- 
standing the Mnemonic Call. 

Is it the machine language 
equivalent of the Basic instruc- 
tion Use? Also, could you ex- 
plain how the command could 
be used in ап М/С Invaders 
type program? 

The mnemonic Call is 

very similar to the Basic 
command Gosub, and it с 
be used conditionally or un- 
conditionally, It is used along 
with the mnemonic RET 
which is Return in BASIC. In 
effect what happens when you 
use Call is that you Push the 
return address on to the top of 
the stack, and then Jump to 
the address you have Called 

The instruction does not al- 
ter the flags, but it is important 
that you leave the RET 
address on top of the st 
you can return, This m 
that any further numbers put 
оп to the stack by the routine 
you have Called must be 
Pushed off again. 

1 cannot say with any сег- 
tainty how you could use Call 
in your particular program. 
because | have mot seen it 
However, | would presume 
that it would be used uncon- 
ditionally to set up each new 
screen, and condition; 


damage to the shields. 


P D Austin of Weston Park 
Court, Bath. writes: 
My interest having been 
much revived by the 
arrival of the office mini com- 


puter, 1 recently dragged my 
old ZX80 out of retirement. 
But 1 have become frustrated 
by the lack of memory, though 
Lam still loathe to give it to the 
dustman — after all, it did cost 
£100 in 1980. 

However, I have been told 
by Sinclair that the Ram pack 
needs the new Rom, is this so? 
If it is, do you know of anyone 
who can supply any sort of 
Ram add on for the ZX80, 
however small? 

Lam very surprised at the 

response from Sinclair. 
Unless they have made some 
sort of change in their lat 
Ram packs, there should be no 
problem on any 2Х80. The 
only difficulties that might 
occur are with the old 3K add 
on, that has not been available 
for some time. Just to check 1 
used my old (did that really 
cost £100) 2Х80. with a Big 
Byte Ram pack and found no 
problems. | suggest that you 
buy a Ram pack from a shop. 
explaining the situation. and 
asking if you can have a re- 
fund, in the event that it does 
not work 


STUDIES 




















Steve Spencer of Braddon. 
near Towcester, Northants, 
writ 





1 shall be taking my *O* 
levels soon and I wish to 
ро to a sixth form college to do 
computer studies next year. As 
1 am unaware of the sort of 
jobs available in computing, 1 
would be grateful if you could 
print a couple of useful addres- 
ses that 1 could write to for 
more information. 
А This is the sort of ques- 
tion that requires an arti- 
cle in its own right. The best 
place to start is probably а 
careers officer, and you will 
find one attached to your sixth 
form college 

The range of computer re- 
lated jobs is large and getting 
larger. Every big company to- 
day has a computing depart- 
ment — in some cases it only 
deals with one particular 
aspect of the work, in others а 
computerised system will Бе 
found at all levels, for use in 
all sorts of applications. 

The number and range of 
computers in business is going 
to increase. People will be 
wanted to write, maintain, and 
update the programs. 

Letters to all the big com- 




















panies in your area will prob- 
ably produce results. Some 
companies might well take you 
on as а trainee, once you have 
done the basic exams at col- 
lege, others might want you to 
do further exams. 


E шашы 
зж 


Sean Conelly of Valley Road, 
Macclesfield. Cheshire, 
writes 

1 have put 64K Hitachi 

Drams into my Spec- 
trum, to make it 48K. I would 
like (о know how to use the 
other 32K I have spare. 1 
know that it would have to be 
switched in and out, but any 
advice on how to do this would 
be useful. 
A The circuitry to do this is 

quite complex — and 1 
have no detailed information 
The only thing I can suggest is 
that you should contact some. 
one like East London Robo: 
tics who offers а 64K memory 
add-on for the Spectrum. They 
might be willing to sell you the 
Circuit board or the plans 
separately 

Sean аһо asked about a 

program he sent in. From the 
copy. it seems that he is mis 
sing a data statement. The 
data is read by a line Рог N = 1 
to 10, the problem is that you 
only have nine data state- 
ments. As it is out resistor 
colour codes, it is probably 
green that is missing between 
yellow and blue. 


E лата 
1х801 


Peter King of Manor Gardens. 
Saxmundham, Suffolk, writes. 
1 own a Sinclair ZX80. 
Sometimes when 1 turn it. 
оп, the screen goes fuzzy and 
the computer will not respond 
to the keyboard. This also hap- 
pens when | am typing in a 
long program. ls there any- 
thing that I can do about this? 
Also, do you know if any ZX80 
software is being produced? 
From my mailbag there 
are still a surprising num- 






















London WC2 7HF. 


Is there anything about your computer you don't 
understand, and which everyone else seems to take 
for granted? Whatever your problem Peek it to lan 
Beardsmore and every week he will Poke back as. 
many answers as he can. The address is Peek & 
Poke, PCW, Hobhouse Court, 19 Whitcomb Street, 


ber of ZX80s in use up and 
down the country. Your prob- 
lem could be one of two things 
— are you using a Ram pack? 
This used to cause a lot of 
problems on the ZX80, be- 
Cause as soon as the contacts 
во! dirty between the Ram 
Pack and the port it would 
cause a crash. The answer to 
this is to clean the port with 
some spirit or industrial alco- 
hol 

The second possible cause 
of your problems is overheat- 
ing. This is much harder to 
cure — keeping something 
cold on the top was the usual 
solution, But, beware that you 
do not get any water into the 
computer! 

The other possible modifica- 
tion is to cut slots into the left 
side of the case above the heat 
sink. More dedicated/frus- 
trated owners have successful- 
ly got round the problem, by 
literally enlarging the heat 
sink. This is usually done by 
cutting out the side of the 
above the heat sink and sci 
ing on a piece of copper or brass 
that then sticks through the 
gap. 

On ту ZX80 1 used two 
pieces of thick copper wire 
that 1 had beaten flat. Unsub- 
tle, but quite effective 

The problem you sometimes 
face when you power up at the 
start could be to do with the 
restart line. A capacitor be 
tween this line and the 0 line 
will ensure that you get an 
even pulse, and will slow the 
restart down enouph to cut out 
апу sudden peaks that can 
‘occur when powering up. The 
capacitor needs to be 
microfarads. 

As for ZXRÜ software, 
doubt whether much is still 
being produced — 1 certainly 
have not seen any advertise 
ments for a long while. The 
only thing that I can suggest is 
that you scan the small ads in 
some of the magazines to see if 
any turn up. If this fails, you 
could always try placing your 
‘own small ad. 
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Semi-display — 
Trade lineage — 20p per word 
Private lineage — 10p per word 


£5 per single cc 






CALL DIANE DAVIS ON 01-839 2476 FOR SEMI-DISPLAY ADVERTISING 


RE| 





[GAMES SOFTWA! 


‘SPECTRUM PROGRAMS 
‘SPECTRUM GOLF BY A+R 
18K — £3.75 INC 
Dre oF two players, nine or 1б. тое corse 
fairway, А green. bunkers. Ves and 
ler hazards Each course ferent 
‘SPECTRUM MICRO CHESS BY ARTIC 
TEX — £8.95 INC 





Accepts au legal moves en passant casting 
and promotes a pawn o queen 
MURDER ON SPEC BY MICROJUICE 
10x — 05.50 
ingenuous murder game, in which you ae 
Tne estat 
alt order oniy Sena 

31 Margaret, 
"d 






SPECTRUM 16/48K Money Run, mul 
(меке! дате, £3. Cheques or postal 
Orders to: A. Lee, 10 Foxdale Avenue. 
Sheffield S12 2FQ. 

ALLIGATOR CROSSING, new ZX 
Spectrum 16/48K game of skill Send 
£4.50 to 23rd Century Software, Аай 
meer’, Old Road East, Gravesend, 
Kent DA12 1NQ. 

JUPITER ACE SOFTWARE. Cassette 
ЧАТ, three-gamer for the unexpanded 
Ace, £3. Cassette JA2, a 19K graphic 
adventure, £6 кот А. Roberts, 52 
Whalesmead Road, Bishopstoke, 
Eastleigh, Hants SOS ВНЕ 
SPECTRUM 16K, "Raquel" presents 
her games for age 16 and over only 
(State age when ordering). Stil only 
£2.95. Ibrooks, 17 Malvern, Sutton 
Road, Southend, Essex 















COMMODORE 64 
Up to 40 per сет c! Bost sellers latest 
oes, £5 95 ach ie VAT. pap, Gridrun 
пег, Grirumer 2 Attach of he Mutane 
Gamal, Motor. Mania, Renaissance. 
Frogger, Panic, Scramble, Sorte Man 
Kesey Kong, Puede, Cicore, Mono 
pole’ Cheaues POs to Crestmait 40-45 
Мек road Street, London EC2 Tet 
(01-740 0447, Mal order oniy. 











ORIC-1 MONEY SPIRAL and Gols | | 
Hunter,-£2.60, Vic20 Puckman £2. О. 

J Wyatt, 77 Redgrave Gardens, Luton, 
Beds 

2Х81 (16K), Poker, Brag and Domi- 
‘noes on cassette. Any pair, £2.35. trom 
W. Jefferson. 29 Arundel Walk. Pelton, 
Chester-le-Street. County Durham. 
VIC20 PREMIERE SOFTWARE, h- 
res. action with Pac-ball with Clever 
Ghosts! Bricky with “Trickball, Frooty 
with hold, nudge graphics creater (h 
Tes) and more, only £5. The Anchor 
South Somercoales, Louth, Lincs. 
LNT) 7BL. 

SWAP Fight Simulation Trans. Tower 
lor Hobbit. Tel: 0928 715138. 
DRAGON 32. Backgammon. Noughts 
and Crosses. Full graphics and sound. 
£5.95 including рар. S. Holt, 2 Wood: 
tall, Astley Park, Chorley, Lancs 








QUALITY ORIC SOFTWARE 
THE wono. 
Up mutet Hang. mtn OW id v 
DEATH TRAP 
Morea waren gare wi ca н 
MASTERMYNOE 
Pel Cae V 
тюз. пива £495 
Sa agen ce 
{et See. Sai Tow Dewsbury 
Wes Voce от 980 
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ACE HIGH 

ЕЕ 

EDI 

Ae scar А quay Лок game 
TUDOR WILLIAMS. 
EE 


























CHRISTINE COMPUTING 


T99 4A SOFTWARE. 
NORTH SEA. CODE BREAK 
'ASTRO-FIGHTER 
£350 each. £6.60 for wo 
9 or an vee 
SAE tor Hardware Sohware Catalogue 
Dept POWK, 6 Ference Close, Watton, 
Rons 





ZXB1 16K. Avoid coliding as you race 
around the maze, while the other car 
ines to intercept. Fast machine-code 
action, plus Hangman, £3.50. J. Riley, 
322 Bramhall Lane, South Stockport. 
Cheshire 

ESCAPE, new graphics game for 16K 
Atari Five levels, cassette £5. Coulter 
56 Grosvenor Road, Epsom Downs, 
Битеу. 





LANCASHIRE 
MCROS 


KEMPSTON JOYSTICK. CONVERSION TAPE 
0438 Cone 30 Tan. Fray, Escape. ta 
ру Horace” Panter, Spawn of Ба ard t 
но, ку ae ме көри ppt 
[SPECTRUM GOLF £395. 18 how ache ot 
qms or be 48K Sperm ZOMBIES. FOR 
(жоне ИС c3 95 arse o st 
ue те tombe i ex Quom! AVARAGLE 
FROM LANCASHIRE MICROS, 51 QUEEN ST. 
MORECAMBE, САНС, Tel (0520) 411438, 
DEALER ENQUIRIES WELCOME 




















ACE SOFTWARE. Seven games 1 
the unexpanded Jupiter Асе. only £4 
Federation Software, 56 Rawiey Cres- 
cent. New Duston, Northampton 











* LYNX MUSIC-MASTER + 
Sam а som. complot copy. TY 
Tung tergo. ee Cav and d niinc 
[rm 
 ALBASOFT, 180 Terregies Avenue 
Glasgow 641 4RR. 


VIC-STRIP, adults only game for any 
expanded Мег, tape ES, disk £10. 
Includes p&p and Ше Expectancy 
game Pen Design, 21 Langbar Close, 
Bitterne, Southampton 502 7JH. 

BBC 32K GRAND PRIX, Crackcode, 
Hangman, Tron, Connect 4. All 
graphics games, £3 50 each including 
рар. Darren Graves, 34 Stoke Lane. 
Geding. 











MISSILE. Detend your cities from the. 
deadly onslaught. Graphics game lor 
the BBC microcomputer (32K), only £5 
inclusive, to: Paul Stevens, 11 
Woodhurst Close, Симоп, Rochester, 
Kent ME2 1LU 


‘DETECTIVE, РОА TK ABN SPECTRUM, 
Ful союш. sound ini gn resolution 
uL 
Pursue sotonoss Роде Мене through 
Glasgow's Shady Steels элё ет! an 
arresi eor те escapes те су or your bost. 
Bui you ott те case You obs made more. 
SA as he 5 a master of spe, bul De 














"ust be Brought to itor 

Special introductory proe 0 14:30 + p 

PAD 10: Mr. G Chapman Broohmaster Li 
ronda Road Dal, Covent 





VIC 20 SOFTWARE 
All the Imagine Software Cas- 
settes including: Arcadi 
Whacky Waiters, Catc! 
Snatcha, Frantic, All for either 
the expanded or unexpanded 
computer 
New for the ZX Spectrum; 
Jumping Jack. 

All at only £5 each! 

(клање o post nd paci) 

Send cheques POs Y 
RULE COMPUTERS 

30 Tylers Acre Road, 

Corstorphine, Edinburgh 
EH12 7HZ 
(Tel: 031-334 7261) 














FOR THE VIC20, trom Arcsolt comes 
Zap-Man. Hi-res graphics, colour 
Sound, fast machine code action, all 
this lor the unexpanded Vic for just 
4 00 inclusive. Send cheque or PO for 
fast delivery, to S. Fensome (Агсвоћ) 
73 Blackiriars, Rushden, Northants 
МАЛО ФРЕ. 

RIC 1 48K. Frenzic: hi-res graphics, 
‘on-screen display ol score, timer. li 
lost 4 skil levels, hi-score feature 
gears give total control over speed, ful 
instructions supplied. Cheques PO for 
£3.25 (including p&p) to N. Edwards, 1 
Chalfont Avenue, Christchurch. 
Dorset 








CLASSIFIED 
ADVERTISING 
RATES: 


Line by line: For private indi- 
viduals, 10р per word, minimum 
10 words. 

For companies, traders, and ali 
commercial bodies, 20p per word, 
minimum 20 words. 


Semi-display: ©5 per single col- 
umn centemetre, minimum length 
2 cm. (Please supply AW as 
PMT. Or supply rough setting 
instructions.) 


Conditions: А! copy for Classi- 
fied section must be pre-paid. 
Cheques and postal orders should 
arrive at least two weeks before 
the publication date. 


И you wish to discuss your ad. 
please ring Diane Davis 01- 
839 2476. 





Here's my classified ad. 


(Please write your copy in capital letters on the lines below.) 











| 











| 











Please continue on a separate shoot of paper 





| make this 





Please cut out and send this form to: Classified Department, Popular Computing Weekly, 
Hobhouse Court, 19 Whitcomb Street, London WC2 a 
SES ин иш иш пи ии пш иш пш пш ин пи шш ш шш и ми old 


per word so | owe you © ... 
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свой), 
thants 


iphics, 
r. Ives 

ture, 
ed. ful 
PO for 
ards, 1 
hurch.. 





LYNX авк SOFTWARE 
(шунт — 30 Maze Game 
(neto = our verson o pour board game 
in fst таслле code 
(rancor — run те UK economy for 10 
Space Trek — rp he Kingons 
14:78 each inc pho. Cheques P O. t: 
‘QUAZAR COMPUTING DEPT.. PCW 
‘17 TEG CLOSE, PORTSLADE, SUSSEX 





SPECTRUM SOFTWARE. 30 prog: 
гате in one tape including: Casino, 
Piano, Geography, Midway. Sub- 
[marine ... tor only £6 рёр included 
Dambly, 10 Rue St Gertrude, 1040 
Brussels, Belgium, 


UTILITIES 


SPECTRUM - 
BACK-UP COPIER 


Fist ofa you fad o Backup programs by 


1005, machine code! Coples any type ot 
amy 1o e 
IE KEY foray 2X Spectrum 
[ALIA 
 KEYSOFT, Dept РСА, 

6 Bruce Grove, London N17 6RA. 
ме REYSOFY adie users not tomos the 
Copynignt Acis 
ewer Enquiries Welcome 


TELETEXT ON YOUR SPECTRUM. 
ZX text lets you create your own 
penal tst sytem. Simlar, 1o 
and Oracle. Capacity 900 
PU. P Gir ува tag 
Inverse video, 24-hour clock with 
alarm, even the engineering test pages 
— its all here! Cassette £4.95 com- 
plete with sample system. Full instruc- 
lions. and 12month guarantee. Send 
‘cheque'PO (or SAE for details) to: lain. 
Stewart, 12 Tory Опе, Ама, Scotland 
FK12 SNO, 
SPECTRUM "SNIFFER", reads tapos 
and prints out program name, length in 
bytes and str address. Machine Code 
and Basic! Also gives auto run line 
number, £250 trom AWA, 50 Dundo- 
пака Road. Disbury, Manchester. 
‘SPECTRUM & PRINT, Amazing 501- 
ware that gives 64 characters per line 
instead of 32, prints anything from your 
Basic program, cassette, 48K or 16K. 
3.50. K. Ahmad, 28 Magpie Hall Lane, 
Bromley, Kent 


5D SOFTWARE 


ZBOA machine code program- 
ming for 2XB1 16K. 
Two Cassettes plus Instruction 
Booklet, many examples and 
useable sub-foutines for your 
‘own programs, £17.50. 


ВВС (AIB) KOPYKAT. Simple, effec 
tive routine to back-up machine prog 
rams. Send £1 + SAE to: M. A. Paris, 
38 Woobum Manor Park, Wooburn 
Green, Bucks. 

ТАРЕ COPIER — copies virtually all 
Spectrum programs (16 48K). Verifies’ 
‘multiple copies. Two versions on cas- 
setie (опе uses no program area) 
Money back guarantee. L Evans, 16 
Stonepit Drive, Cottingham, Market 
Harborough, Leics. 

SPECTRUM SERIES 2 reset and col- 
оу monitor modifications, instructions 
£1.50. J. M. Ainley. 42 Falkland Court 
Braintree, Essex CM7 6LL. 


DATAFILE 48K SPECTRUM. 200 en- 
tries of three lines, storage retrieval. 
alpha numeric sort, plus search and 
printer, facility for listings. Only £3.50 
Inclusive, Ashleysoft. 36 Glenluce 
Road. London SES 758. 

BBC B. TWO UTILITIES plus game. 
Mortgage. gives complete statement 
‘over any period. Graphic, enables 8 ~ 
8 or 16 x 16 character definition 
Pelmanism, game for up to four play- 
ers. Cassette £5, listings £3. V. Hayles. 
44 Castieview Road, Slough. Berks. 
NEWBRAIN. High-resolution character 
generator creates up to 256 symbols 
lor easy use in your Basic or mc. 
programs. £595 Also full 280 Dis- 
assembler in Hex Decimal allowing 
hard copy screen dump, £4.50. From 
C. Dixon, 57 Marine Parade, Brighton. 
2X81 COPIER. Lets you stop study 
‘copy any 2X81 program, on cassette, 
£250. Bobker, 29 Chadderton Drive, 
Unsworth, Bury, Lancs. 





‘SPECTRUM KOPYKAT t4 95 
Joo mactne cde. Enubes amos! кү ZX 
Sois progran dai oe tcs 
Programs over 41 Sk (87K or 16K modes) 
an now be coped win ease 
Pis. FREE Taeieader Asadar program 
Bath programs on one cassene бең £A 98 
IMMEDIATE DESPATCH. Send chegue PO Юю 
MEDSOFT 
11 Arden Road. Doncaster ONZ SER 
IT CAN EVEN COPY ITSELF 
AUTOMATIC lino numbering program 
for any Vic20. This 100 per cent 
machine code program is quick and 
‘easy to use. Cassette with instructions. 
£2. From S. Pendry, 85 Stonewood, 
Bean, Dartford, 
SPECTRUM KOPYCAT. Make secur 
ity copies of your favourite programs 
Copies any Spectrum tape fie. 1648K. 
Easy lo use. £495 пот AWA, 50 
Dundonald Road, Didsbury, Manches- 
ter 




















007 SPY COPIER 





ETE Вар natus Puis 
Б ретдин шие 


{asst us о пне upane add 


вовка, 29 CHADOERTON DRIVE 
'UNSWORTH, BURY, LANCS 














SPECTRUM REFLEX 48K, makes 
back-up copies of virtually any prog- 
Tam! 100% machine code, £395. JN 
software. 11 Laton Close, Chiton. 
Didcot, Oxon, OX11 OSU. 


HOME 
MANAGEMENT. 
‘STOCK CONTROL FOR 
‘DRAGON 
Usual faciles. tape files, all output to 
Screen, program and manual by retum 
post. cheque for £19.95 10: Zadok 
Micro Business Software, 44 Falcon 
Crescent. Рими. Beds 














EE E 
Microcomputer courses 
at Durham University 

lor young people andor parents. Ful 

board accommodation, first-class 

instruction. Courses from August 

6 to 27, at £80—£100 per week 

including half day excursions 

SAE for details. Assistant Bursar, | 

College of St Hild and St Bede, 

Durham DH1 182. 0385 63741 














CALEDONIAN compuler consultants 
Provide programming consultancy and 
training courses in Basic, held regularly 
lor beginners upwards 292 Caledo- 
fan Road. London N1 1ВА. Tel: 01- 
607 0157. 


WESTON-SUPER-MARE 
COMPUTER COURSES 
Nonresdental. lor those on holday. 
Quae май Smat groups. Umied 
Vacances Juy о September Chidren 
accepled SAE э CC. 18 Satins Pace 











Weston super Mare, Avon 6323202 


COMPUTER RATING METHODS 
РА your compute to good use tor pleasure 
ог рий Guin te 1963 Far or NH racing 
Season withthe most up-to-date and proles 
Зла computer тїп) mato ever ри on 
Se lo те racing paie, gwing you lop ted 
Selecbons и pod proes Lasts a Meme. 
Cassettes for ТВ! and Dragon 32 ony 
ned programs Tor 2081, Dragon 32 and 
Spectum олу 10 for either casse or 

ponte program 
fend chegue or PO ia: CRM 14 Langdale 
Place Newton Aci, Co Durham DLS 70X 











MICRO-COMPUTER FAIR 
Winter Gardens. Maher 
Worcestershire 
Saturday, 2nd July, 1983 
1000 sm 5.19 pm 
сну о cater re 
NUMEROUS STANDS 
SOFTWARE | SELF-SERVICE 
HARDWARE | RESTAURANT AND 
INFORMATION 1 LICENSED BAR 
COMPUTER CLUB STAND. 
ө BRING AND BUY STAND Ө 
Sel you Unwanted Programs 
‘Books Computers 
‘tai trom Personai Computer Fars 
Mario Bennen Worcester 22659 


VIC20 MACHINE CODE program- 
mers, want to store machine as basic 
data statements? Let Datawriter do it 
This machine routine converts code 
ind actually writes lives of basic, morg- 
ing them with your programs im 
Seconds. Any expanded Vic Ful in- 
structions Cassette £3.50. Н. Ватев 
81 Dogtiold Street, Cardi, S. Wales. 


ASSOCATON 
MATHS DERBY. Programm Mae Race 
Ouen oa сарое Gn pay on (qui 
ems wis cn pay dac 

MATHS ADVENTURE red я 9-11 years. v 
fer ras ad utes o ga io те исти ate 
dd aged De Mato Mor 

Tí 9$ ООД Schol Howse. 

Water Gardens, Canvey and 




















2x61 OWNERS 
SPECIAL LAUNCH OFFER. 
ушн: Two On One + Free Git Read On 
Each caste cos ї 25 inc РЫ 
FOU Sae tene Cars 
= el 
АТА шн” Seaport Tour 
Flgside — Morse Code Tutor (with sound) 
FLS (N Side — Horse Race Analysts 
"Прива — Football Analysts 
FLA (A) Side — Kiddies Ави 
— мара Time Bomb 





Tine Bomb 














(CIN (9) A Té am Pata 2) A Push 
ton Keyboard 





"ы-н 
"i SorY COMPUTER SERVICES. 
Co M. С. Agency, зй Flor, Colwyn 
‘chambers 
24 Mosley зиен Manchester M2 лб 











ZX81 MICROFILE 16K, An information 
storage system. Variable format with 
simple entry and powertul accessing 
abilities, Each fle can be up to 11,000 
characters long and all enlros are 
automatically stored in alphabetical 
order. Invaluable aid for teachors, hob: 
byists, elc. Only £4.50 trom Kaycee 
Supplies, PO Box 46, Grimsby, Hum- 
berside. 





KUDUSOFT 


BBC MICRO 
SOFTWARE 


STARBATTLE Destroy tna len Stars betore 
ty get rough o you Avo Тм Ивета 
ть Ful cour and sound eects For 
MODEL B. сэ 50 nc php 
STARLANDER: Маме lul use of MODEL A. Test 
your s n anding your Sure unde т 
(сулу aiit сойо Fu cour an 
sound 350 nc pl 
130 MAIN STREET, TWEEDMOUTH 
BERWICKUPON TWEED TOYS 2AW 











How? By becomis 





MOGUL programmer. 


Success Now we are пт our attention t 


ode experience who can produce exciting and innova 


riri averting supper 
THINK віс... THINK MOGUL! 
"тез: Mogul Software, PO Box 48T 


Ambitious Programmers with Big Ideas . . . 
. become a Software Mogul! 


MOGUL SOFTWARE part o ong established home entertainment 
compan with неге m veo software and records Dur prover 
‘atonal ad eterratonal marketing вре han led to many years ot 





Wee leaking for p anong games progrimmen with machine 


‘Spectrum, Vic 20, Atc, Dragon, BBC. бк. TI 994 and Commodore В. 
Feri ideas, we pay Dig royalties. Or ме purchase your 

programmes оли I you preter. ми Поа тле of he twa. 
Then. asa software "mop ust watch you bak balance grow a 

«т marhet yous programmes e ha UK, Europe and he USA. with 


35-37 Wardour Street, London ПА 4T Tel 01-437 3157 














we ides forte: 


ws 
















For immediate a 





HANTS. RG21 218 


DREAM 





WANTED 


massive distribution in the USA. 
Quality Arcade games for VIC 20 and COMMODORE 64 
Phone: BASINGSTOKE (0256) 25107 or write to 

DREAM SOFTWARE, P.O. BOX 64, BASINGSTOKE, 
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EDUCATIONAL 
SOFTWARE 
SPECTRUM JUNIOR MATHS, 16 
48K, animated colour graphics, sound, 
£4.50 for four excellent arithmetic prog- 


rams. R. M. Напі, 27 Glendale Ам 
nue, Eastboume, Sussex. 


BUSINESS 
SOFTWARE AND 
HARDWARE 


NEWBRAIN SOFTWARE. Busness 
and serious application. Fully descrip 
tive price list available on request 
Cormix-Micro, 16 Kneesworth Street, 
Royston, Herts SGA 5AA. 


SWAP Videomaster Star Chess TV 
game for proper keyboard for ZXB1 or 
extended basic cartridge for TIAS/4A 
Tol: Fleotwood 4045. 

SARGON CHESS COMPUTER with 
Morphy Master Chess cartridge and 
magnetic pieces, £75 including re- 
corded delivery. Hepburn, 4 Cardinal 
‘Avenue, Kingston, Surrey KT2 558. 
SWAP VIC20 ЗК lor your games car- 
ridge. Also printer paper and games 
lor sale. Phone 907 7670 (5 pm to 9 
рт) ask for Mark. 

EXCHANGE Azden 100-channel 
transceiver FM/CB, value new £189, 
lor colour computer. Bath 20274, 
SWAP cine outfit Eumig projector 
Quartz camera, tripod, Elmo editor, 














bend screon, for Spectrum, Dragon. 
ВВС otc, Phone Bath 20274, 











SMART, WASHABLE PVC COVERS 
with Cotton binding avaiable for any |. 
computer, printer etc., BBC, Ti 

Epson, £3.95. Dragon, Atari, VicZ0 
£2.95, Sharp MZBOAK. £4.95. For 
others please phone or write to Sher: 
borne Designs, Victory House, ВА The 
Rank, North Bradley, Trowbridge 
Wilts’ тег 02214 4425. Also made to 
measure service. Dealer enquiries wel- 
соте. Access and Barclaycard 


CASSETTE LABELS PRINTED, sei 
adhesive, any amount. SAE samples. 
Six-Jays, Swanpool, Falmouth, Сот- 
wall 


CLUBS 


ORIC-1 OWNERS. Tangerine created 
Опс- now TUG creates the rest. Ал 
independent users group with a solid 
repulation for progressive system sup- 
ром. Monthly newsletters, meetings, 
software, hardware, reviews, advice 
and lots more. We have a proven 
record of performance on our system. 
Join TUG. You'l ike us, we do! Send 
£1.00 + SAE (A4) for sample newsiet- 
ler and details. Tangerine Users 
Group. 1 Marlborough Drive, Worle, 
Avon BS22 ООО. 

SOFTWARE EXCHANGE. Swap your 
used software via our club. Free mem- 
bership. £1 per swap. Most computers. 
included. SAE for details. UKSEC, 15 
Tumwell Greave. Sheffield, 55 968. 





‘ORIC USER 
PROGRAMS NEWS VIEWS 
£10 for a year's sub 
To: 20 Wynford House, 
Wyntord Road, London N1 





_ SERVICES 


ORIC/TANGERINE PRINTOUTS. 
Send your programs on cassettes and i 
will return а high quality printout tor 
£1.60 by return post. 50р for revised 
programs previously listed. Paul Wel- 
ler, Arley House, Hanley Terrace, Mal- 
vern WR14 4PF. Confidentiality 
assured. 

SOLVE BAD ZX PRINTINGS. Send 
75р to Paul Siverman, 181 Adelaide 
Road, NW3 3 NL 


BUSINESS 
SOFTWARE 


DRAGON-32 BUSINESS SOFT- 
WARE. Business Utiity Pack 1 £8.95, 
Letter Writer £9.95, Price File £9.95, 
Mailing List £19 95, Stock File £24 95, 
Telewriter Wordprocessor £49 95 
Coming soon — Data Base, Invoicing 
Send SAE for complete list or £1.00 
{or our software preview cassette. Che- 
quePO to B. MISTRY, 75 St Mar 
aret's Road, Bradlord BD7 28Ү 











2Х81 High Res Graphics Unit 
#32 (exci. VAT) 
Tol: Wiliam Haynes 01-869 0819 
Tools for Living В 
Notting Dale Technology Centre 
191 Freston Road, London W10 6TH 
Cheque/PO (add 15% МАТ) 
plus 78p p 8 p 











COMMODORE 64 
£164.00 (excl VAT) 
64 Programmers Ret Manus! £9.00 + £1.80 





Tek: 01-968 4658 7527 or send SAE 


Image Science Micro Computers Lid 

189 Preston Road, London W10 6TH 

or cheques РР (add 15% VAT) and £8 
Пар Securcor delwery 

Pres Frame 4820000 (a) fo atest sofware 

and hardware information and prices Tui 

элне maotenaner o» ва Commodore 
augment bought om os 








COMMODORE 64 + Vic20 
SOFTWARE AND HARDWARE FROM 
NOLANSCO 
ELECTRONICS 
Large selection of cassettes and cart 
ridges available. Including Forth, Gr 
‘nner, Educational programs, tc. 
‘Mail orders accepted 
Phone Karen 











Biggleswade (0767) 316702 (24 hrs) 


WANTED, 8K Ram for Vic20. 








01-805 2456 after 6 pm. 





LOOKING tor a market for your prog- 
rams? List о! 50 suppliers, UK and US. 
who want software for ZXB1, Spectrum. 
and others. 50р including postage. 
ZX80 Register, lists suppliers, soft- 
ware, hardware, publications £3.95. 
Youngs Computer Publications, 2 
Woodland Way, Gosheid. Halstead, 
Essex 

WE ARE currently looking for original 
preferably debugged games and utiity 
Programs. Anything from 14K to 24K is 
acceptable. If you have any programs 
that fit these criteria write to: Bamby 
Software, Leverburgh, Isle of Нате. 
WANTED: Used 2Х81 64K plus Fuller 
ог DK Tronics keyboard or 48K Spec- 
trum plus Fuller eic. Tel: 01-527 8986 
(evenings) 

WE BUY э! your working 2X80s. Send 
details of your machine and soltware to 
H. L Graf, 147 Wynchgale, Win- 
chmore НИ, London N21 107, for a 
good quotation. 








ARIADNE SOFTWARE LIMITED 

Experienced, slightly older, 

‘small microcomputer company 

Seeks bright-eyed young prog- 

rammer — object: exploitation. 

6502 experience and 16 fin- 
gers an advantage. 


275 Kensal Rd, London, W10 















SHARP MZ ВОК. Under guarantee. 
Excellent condition. Offers invited. Tel 
0458 43079. 

2X81, 16K, leads, manuals 





original 
box. Five games including Pimania 
Chess, £50. Tel: Bagshot 76564. 
2Х81 with professional keyboard + 
32K Ram + 2Х99! tape contro system 
+ plus ай leads, manuals and software, 
£160 ono. А. Heywood, 733 Heol 
Pondyrus, Ferndale, Mid Glamorgan, 
LF43 ЭРЕ. 

BOMBER, for the 16K or 48K Spec- 
trum. Can you bomb the city and land 
your plane? Features sound, colour 
and hi-res, graphics. £2.50. Cheques 
or PO to P. G. W. Jones, 4 The 
Ridings, Worlingham, Beccles, МАЗА 
188. 


VIC20 + CZN cassette deck + Com- 
modore joystick + programmers refer 
‘ence guide + book of programs and 
cassettes. Sell for £150. Tel: 891902. 
MATTEL INTELLIVISION CONSOLE 
plus six cartridges, boxed as new, 
£120 ono. Tel: 01-346 7080. 

МІС20, CZN tape, printer, machine 
monitor, super expander, program- 
mers aid, 16K expander, £180 of sott- 
ware, £30 of books, joystick. Worth 
££700+, will зей for £500 ono. Tal: 0438 
54178 alter 4 pm. 

VIC20 + C2N cassette deck + prog- 
rammers reterence guide + books + а 
few cassettes, Will sell for £120. Tel: 
Cambridge 891902. 

5100 TUSCAN SYSTEM. Main board 
complete in case with power supply. 
keyboard, manual. £300. 64K DRAM 
£200. Disc controller with SBIOS £160. 
Tandon SSDD disc drive £90. УВА 
memory mapped VDU £110. Termina- 
‘ion board £15. СРМ SOFTWARE 
CPN22 with manuals £60. TCL Pas- 
са! £70. TCL disc BASIC £30. Word- 
master editor £45. ВОС. compiler 
#50. Macro-80 assembler £50. All fully 
working, £1,000 the lot. Wood, 47 Crick 
Road, Hiimorton, Rugby. Tel: 0788 
69447 evenings. 

EXCHANGE. Lake X850 man, 40 
‘channel, power pack, aerial, for ZXB1 
and extras, want 16K expansion pack. 
Tel: 092-575 4996, 





SPECTRUM 16K plus Golf, Escape, 
Cruising, stil in box, with all books, 
leads, etc. £90, possible swap. Tell 
‘Adrian, 01-892 2721 evenings. 

UK101 ВК cased with Cegmon and 
Extended Basic. 2Mhz. £85. Tel: Ash 
(0304) 812276. 

LYNX 48K, brand new, stil in original 
Packing, £200. Tel: Orpington 20281 
ATARI 400, recorder, basic assembler 
joysticks. games, books, £200. Letch- 
worth 70331 

OVER 60 COMPUTER MAGS, £12. 2 
disc cases plus 5 floppy discs, 51% 
£14, various books. РОА. Tel: 291- 





2327. 
"POPULAR COMPUTING WEEKLY" 
magazines. Complete set for sale in 
mint condition ог will swap for Vic20. 
‘software, offers, Tel: 0789 841310 
SPECTRUM VOICE CHESS, 48K. £8. 
Freenzy 16K, £3.50. Send POiche- 
‘ques and SAE to: P. Kimon, 59 Bankes 
Road, Small Heath, Birmingham, BIO 
PP. 

DRAGON 32 plus joysticks plus 15 
cassettes plus books, six months old 
£150 ono. Tel: Birmingham (021) 459. 
7933 affer 6 pm. 

ATARI VCS and 11 cartridges; Star- 
master, Asteroids, Defender. elc 
Worth £350, wil accept E150. Mint 
condition. Tel: 061 339 6121 
VIC20 + C2N + 16K relorence gui 
Mastering the Vic20, joystick, £40 solt- 
ware, six months old. £150. Wimblo- 
don 979 0471 

TH-99/4A. Excellent condition including 
leads, war game. £100, Tel: Soulh- 
‘ampton 766153, 

DRAGON SOFTWARE for sale, £4.50 
per tape: Space War, Grand Prix, Star 
Trek, Ultimate Adventure, Games 
Compendium, Katerpilar Attack. Tel 
0505 25001 after 6 pm. 

ACORN ATOM. 8K Rom, 9K Ram plus 
software, £68. Phone Canterbury 
51241 (evenings) 

TI99/4A with extended Basic, Speech 
Synth, Attack cartridge. joysticks, £75 
‘of software, and all leads, £280. Tel 
Strattord-on-Avon (0789) 740558. 
TI99/4A. Five months old plus Adven- 
ture and Home Management Modules, 
cassette, leads, few other gamos, 
worth £220. Only £110, Tel: 01-274 
6072 

FOR SALE: 2X81 + software, hardly 
used, only £25 ono. Also Vic20 16K 
Ram cartridge + Vic Highway Code + 
10 software, £45 ono. Sold separately 
if required. Tel: 01-980 1934. 
SPECTRUM 48K Word Processor 
£325. Available from Stephen Braye, 
14 Norwood Road. Strettord, Man- 
chester M32 872. 

















Computer Swap 
01-930 3266 


Free readers entries to buy 
or sell a computer. 

Ring 01-930 3266 and give 
us the details. 


Spectrums for sale 


SURDAN ZX SPECTRUM 48K, soht- 
ware and console, £160. Tel: Torquay 
22058. 

SINCLAIR SPECTRUM 48K. As new, 
£100. Tel: 0344 57908. 

16K SPECTRUM. Excellent condition, 
leads, manuals, horizons and tape, 
Bargain at £85. Tel: 0795 663618 after. 
6 pm. Wanted BBC B. 

48K SPECTRUM + printer, with six 
rolls of paper + £140 software. Also 
#20 books. Together worth 2400. Sel 
for only £195 (require fast sale). T 
(061) 9732229, 

DK'TRONICS Spectrum keyboard, 
£40. Tel: 01-399 5585. 
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2Х815 for sale 


TXBY 16K. leads and manual, 49 
(magazines. мо cassettes, £50. Bil 
Wels, 31 Pendre, Powys, Wales. 
ZXB1, 16K Ram + two tapes, £60, no 
онога. Tel: 0279 28609 and ask lor 
john. 

2X81, 16K, £32 software, £60. Tel 
01-992 5870. 

ZXB1, 32K Ram, 16K Memotech and 
16K Sinclar. four months old. Plus 
book and software, £80. Tel; Cheshire 
(06065 51553. 

ZX81 + 16K Panda expandable Ram, 
‘still under guarantee. also tapes. 
books, ай leads and instruction manu: 
al, £70 ono, Tel: Alloa (0259) 723961 


ndys for sale 


ТАМОУ CPP115, four colour, printer 
plotter, with spare paper and pens, 
£120 опо. Tel: Coventry 618579, 
TANDY TRS80, lovo! Il 16K + leads 
and magazines, £250 popular arcade 
games and others, £250. Tel: Bedlord 
740513 

TANDY MODEL 1, 48K memory, disc 
drive, VOU lower case modification, 
programmable sound generator, £550. 
Tol: Bristol 0272 615426. 

TANDY TRS 80, evel 2. 16K, including 
VOU TREO cassette deck, dust cover. 
large ist of software, cassettes and 
books. TRS 80 Teach Yourself Basic, 
£200 ono. Те! 521-0672. 


Acorns for sale 


MODEL B, 1.2 operating sy: 
stil boxed, never been used, cassette 
leads + 3 tapes, Acom software, Early 
Learning, Snapper + Castle of Rid- 
dies, + МС 12inch bw portable TV. 
#30. All brand now, £380. Tel: 01-641 
1304. 

BBC MODEL B, 32K, + software 
£300. Wil зө! software separately. Tel 
(090 567444 (any ime) 

BBC MODEL B for sala, unwanted git 
hardly used, Al otters considered. Сай 
‘Jason 01-4723507 (any timo) 
ACORN ATOM, 12K ^ 12K fully ex 
panded Atom, excellent condition, 
[power supply unt, books and software 
included, 6135 ono. Tel: Billericay 
51428 














Dragons for sale 


DRAGON JOYSTICKS, used once, 
£15 ono. Te: 531 8848 (after 5 pm). 
SWAP DRAGON RACER BALL lor 
Calerpilar Atack or Talking Android 
Attack, Тө: 04862 64033 after 415 
pm 

DRAGON 32,7 months old + 
£150. Tel: 0738 2311 


Ataris for sale 


ATARI 400 wih 48K of RAM in home 
keyboard — № output socket with 
410 program recorder, basic, Star 
Raiders, Music Composer Assembler: 
Editor, + joysticks. Worth £450, већ for 
‘only £300. Те! Swindon 750893 alter 8 





books 


pm. 
ATARI 400, 2 months old. various 
cartridges including Star Raiders, tape 
recorder, two joysticks, 16K RAM 





| £225. Tel: 01-435 7336. 


ATARI 800, £60 software, some 
books, £375, Тө. 736 3889, Mr Robin 
ATARI VCS, 12 cartridges. Including 
Missile Command Delender, Aster 
lds, Berserk and Telesoccer, very 
good condition, £199 ono. Tel. 03552 
23069. 

ATARI VCS wih а! accessories, in 
good working order. £40, also car 
ridges. including many favourites, £8 
upwards, the lol £170 ono. Tel. Slough 
20735 (after 5 рт) 








ATARI INTELLIVISION ТУ GAME 
with 11 cartridges, wil sell for £150 
опо. Also ZX81 games for sale, 3-0 
Defender, Catacombs. 3-D Monster 
Maze, ЄЗ each or 3 for £7. Tel: 0925 
51753. 

ATARI VCS, 5 tapes, Pacman, Ast. SI 
‘Street Racer, Combat, Boned, as new, 
£130 ono. Tel: Camberley 21718. 
ATARI VCS + nine cartridges includ- 
ing Packman, Defender, Indi-500, 
Asteroids and Space Invaders + Driv- 
ing Controllers for indi-500, good con- 
dition, one year old, £160. Tel 
Wadhurst 3332 

ATARI VCS with seven cartridges 
£95 Tel: Lee Valley 712822. 


Commodores for sale 


VIC20 GAMES. Strambee, Space 
Phreeks. Asteroids, Vic Panic Cos 
meds, Frogger, Galaxians, Space In 
vaders and Berserk. The whole lol is 
worth £70, will sell to the first person 
who sends £20 to: T. Wilson, 21 
Chenton Field, Fulwood, Preston, Lan- 
сазе PR2 3LOH. 
VIC20 + cassette deck + synthesiser 
tape + book, £120. Tel: 01-340 9611 
VIC20 software to swap or sell includ- 
ing Lazerzone, Tracks, Vic Rescue, 
Tomb of Drewin, Fantasia and many 
olhers. Tel: 0442-67150. 
VICO to swap or sell any cartridges: 
‘games, including Rabbitsoft programs, 
Imagine and Romi. Tet: for details, 
Famdon 270081 
VIC20 3.5K tape recorder. Any otters. 
Tol: Basildon 558509. 
COMMODORE 64, 15 top-class 
arcade and educational games. Buy. 
part exchange or swap your Commod- 
оге 64 game. Price range trom £2.95 to 
£7.95. We have the latest releases, 
priced at £6.95 each. Tel: 01-450 4858. 
МІС20+ with cassette, joystick and 
Chass cartridge + other software, five 
months old. Fully boxed. £170 ono 
Tol: 537 5102 
VIC2O, hundreds о! programs for sale 
and swap including ай imagine prog- 
rams, most Rabbit and Romik software 
+ 24 diferent cartridges including Рас 
‘Man, Galaxians, Space Invaders, Cave 
many adventure programs. Tei 
оп Famdon 270081 
VIC20 with 8K expansion Mother- 
board, complete with C2N cassette 
Player, joystick and Superexpander 
Unit. Lots of games, manuals and book 
worth £300, wil sell for £225, Tel 
01-857 1305 after 5 pm. 
VIC20 C2N CASSETTE UNIT, sti 
under guarantee + 3K, 16K and 32K 
Ram packs, Superexpander and joys- 
ticks, with over £400 of books and 
software, including Basic 1 and 2 and 
four adventure cartridges. Only £500. 
Tel: 01-771 1300 after 6 pm. 
VIC20 + cassette deck, stil under 
guarantee, ЗК, 8K Ram packs, five 
games cartridges and cassette sot- 
ware, £170. Tel: Poole 671650. 
SK VIC20 cassette unit, software, two 
books, a manual and magazines, £125 
опо. Tel: 01-455 6641 after 4.30 pm. 
INTRODUCTION TO BASIC, never 
used, £10. Mission Impossible 
(celophane wrapped), £20 ono. Swap 
most Commodore cartridges + Spid- 
ers of Mars, for any other cartridges. 1 
also swap cassette software. Tel 
Deeside 815277 
VIC 16K cartridge + cassettes, Defen- 
der, Crazy Kong. £30. Те 021 440 
2124 
VIC20 MONEY MANAGER requires 8 
ог 16K extra memory, unwanted pre- 
sent. Never used swap for two casset- 
les (games). Tel: Norwich 0603 
409534 
VIC20 TAPE RECORDER, £32, brand 
new. Tel: 01-804 6780. 














VIC20 CARTRIDGES for Tel 
06956 38564. 

VIC20 + CZN + 16K + ЗК expansion 
units, well over £1,000. Software 
(mainly games), joystick, mags, manu: 
al, two-game cartridges, value approx 
£1,400, wil accept £385 ono! Tel 
08956 38564. 

COMMODORE 64 with саз#®пе unit 
and joystick. stil under guarantee, 
£320 ono. Tel: Preston 0772 615397. 
VIC20 + cassette deck 3K hires 
graphics cartridge + ай leads and 
manual, £145. Tel: Oxford (0865) 247 
638 

VIC20 + cassette unit + joystick 
Various mags. tapes and books, two 
months old, £100 ono ог swap tor 
Sinclair Spectrum. Tel: 01-289 9451 
CBM4032 Commodore Computer 
Command — 0 chip. 9-inch screen, 
good condition, £375. Tel: Washington 
091 4170754 


For sale 


ZX 9 volt power pack, £7.50. Tel: Alan 
061-973 9728. 

VIDEO GENIE E9 3003 and leads, two 
years old, £135 ono. Tel: Colchester 
860710. 

VIC20. Many cassettes 10 swap for 
unexpanded and 16K. Also Pirate 
Cove tor Vodoo Castie plus count. Те! 
Рећага, New Milton 0425 611094. 
SWAP Adventureland for any other 
Vic20 adventure not Voodoo Caste 
Tel: Swanley 66180 (David) 
SECONDHAND APPLE GAMES, halt 
price: Scrabble, Epoch, Microchess 
зе! or exchange for other Apple pro- 
grams. Tel: Wigan 47574. 

SWAP Mission Impossible for other 
adventure on Vic Also swap car 
ridges. Road Race, Super Lander 
Avenger, Alien or sell £12 each. Tel 
0733 241943 (after 6 pm). 
SPECTRUM GAMES FOR SALE һа! 
original price, Tapes include Hobbit, 


sale 





Penetrator, Hungry Horace, Arcadia 
and many more. Tol: 0268 27054 
(anytime) 


SWAP "Know Your Own Personality 
for "Know Your Own IQ". Tel: Sandy- 
acre 397892. For Vic20. 

PRINTER WANTED, minimum 10 inch 
wih Zentronic parallel interface, in 
‘exchange ог three items: Adier Protes- 
sional, carbon ribbon, electric typewn- 
ler; Zenith SLA camera; Т! 58 pro 
grammable calculator. Tel: Millon 
Keynes 0908 677407 Evenings, (Вой) 
PIRATE COVE adventure cartridge for 
Vic20. Swap for Voodoo Castio. Tek 
Simon 673 5819, 

ONE SET Apple disc drives with con 
troller card plus manual and DOS disc 
£450 ono. Tel: 051-922 3639. 

VIDEO GENIE ED3003 with manuals 
plus box and £90 software, excellent 
condition, £150, Tel: 0385 67867 








ACETRONIC NPU 2000 and four good 
cartridges. cost £140, sell or £60 ono. 
Tel: Bourme End, Buckinghamshire 
23797. 

GAMES SOFTWARE for Vic20 and ZX 
Spectrum to swap or sell. Tal: 041-5 
1533 after 5 pm. 

INTELLIVISION, six months old plus 
len cartridges, £130 ono, Tel: Welwyn 
4417 

INTELLIVISION plus nine cartridges, 
boxed and guaranteed, £160 ono or 
Swap lor your Atari 400, Tel: 01-310 
8109 after 5 pm. 

R.D. DIGITAL TRACER, £35. Brand 
new. Tel: Wigan 58719. 

SWAP SHARP М280А with software 
for BBC Model B. Tel: Belfast 221868 
VIC20 SOFTWARE: Robert Camer, 
Menu Planner, £5, Sub-Space Sinker 
plus 20K, £3.50. Tel: 0983 525737. 
VIDEO GENIE Fred sound synthesis 
er, «res graphics board, 16K. Tel 
Welwyn 4815. 

INTELLIVISION GAMES CONSOLE, 
eight cartridges, 2120. Tel: 591 0915, 
ADVENTURELAND CARTRIDGE lor 
Vic20. Swap for The Count, Tel 0572 
3384. 

ALIEN CARTRIDGE lor Vic 20. Swap 
lor Tank Attack or већ lor £10. Те! 
0572 3054. 

BRAND NEW EPSON MX20 won in 
гаће, including micro cassette and AC 
‘adaptor, £470 опо, Tel: Oxshott 3765 
VIC20 SOFTWARE to swap or 

Tol: 0442 58200. 

SHARP PC 3201, complete 64K, dual 
дес drive, 12 inch screen monitor and 
printer, СРМ compatible, Wil accept 
first offer £1,250. Tel: 01-952 4836. 
RD. LABS, digital tracer, £45, Те! 
0602 264851 


WANTED, Vic20 cassette unt, must 
Бе in good condition. Tel: 01-890 3039. 
BBC SOFTWARE to swap. Tol: Frome 
0373 61552. 

WANTED Membrane keyboard lor 
2Х81, wil pay £5. А. C. Durrant, Flat 
CU 4, James Baile Flats, North НИ 
Rond, Leeds б. 

WANTED modules for minimum and 
‘extended Basic, T99/4a. Any tair prico. 
Tel; Isle of Man, St Johns 309 























WANTED, BBC Model B. Tel: Chos 
315912 (daytime) 

WANTED. Printer ZX Spectrum. Good 
working order. Tel: Luton 54931 
EXCHANGE. На! sel of gol! clubs for 
ВК or 16K expansion for e Commod: 
‘ore Vic20. Tel; Congleton 77565. 
DRAGON 32s required, £100+ awaits 
‘each sound machine, immediate dec 
sion, | arrange collection despatch. De- 
tails to: A. Elis, 22 Turnarean Road, St 
Austell, Cornwall, PL25 5МХ. 
DRAGON OWNERS to exchange 
programs. Tel: Leeds 687964. 
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ASTROLOGY 


truly AVAILABLE AT YOUR FINGERTIPS 


USER PROMPTING PROGRAMS: merely key in birth informa- 
tion as requested by the computer — READ OUT (and/or PRINT 
OUT) what is normally the result of many hours of painstakingly 
tedious and complex mathematical calculations using tables. 
ephemera, etc. 
THE SIDEREAL TIME OF BIRTH. 
THE ASCENDANT AND MIDHEAVEN in Sign, Degrees, Minutes 
апа Seconds for EQUAL HOUSE SYSTEM. 
THE SIGNS AND POSITIONS OF THE HOUSE CUSPS in Sign. 
Degrees, and Minutes for the PLACIDEAN SYSTEM. 
THE SUN AND MOON POSITIONS in Sign. Degrees. Minutes 
and Seconds. 
ALL THE PLANETS' POSITIONS in Sign, Degrees and Minutes. 
THE LUNAR NODE — THE PART OF FORTUNE — THE 
VERTEX AND A HOST OF OTHER BIRTHCHART INFORMA. 
TION AT THE TOUCH OF A KEY 
ZX81 16K 
ZODIAC | ONLY £10.00 
ZODIAC ll ONLY £8.00 
GIVES YOU THE ASPECTS AND MIDPOINTS 


FOR 48K SPECTRUM AND DRAGON 32 
ZODIAC F 
Full combined program on one cassette 


ron ouv £15.00 


Other programs in course of preparation include: PRO- 
GRESSING THE HOROSCOPE; RECTIFICATION OF THE 
BIRTH TIME, etc. 


Send orders with cheque payable to: 


STELLAR SERVICES 
8 FIR TREE VALE, LEEDS LS17 7EY 
Tel: (0532) 692770 


ХАНУ КИ КАННАХ 


ЖУКА КАКАЯ КУК 
БЕТТЕ 


TWICKENHAM 


COMPUTER CENTRE LTD 
[ 22s 


LM 


Buy the BEST 
BRITISH 
COMPUTER 


BBC Model A£299 BBCModelBC399 merde 
Wortwise Word Processor (needs 1.0 System) materi rts 


. Виду, Computer Concepts ge 2) татат 
Acornsolt on Disk EL 


Joysticks forthe BBC — 100K Single Disk Drives, 
ВВС BOOK Twin Disk Drives 
Torch BOOK Twin Disk Drives with CPN 

Post& Packing extra и 


‘¥Commodore 64;£280 Coming soon: Acorn Electron - phone your order now! 
Пф Aople ПЕ BAK on special otter phone tor latest price | 


С commosors 














For the ВВС: 
Screen Layout Pad. 


SPECIAL 
OFFERS 
R d 
Eri 





TOWN NATHAN PRESENTS | 


ASSASSIN SOFTWARE 


* YOU'VE INCINERATED INVADERS! 
* YOU'VE PERSPIRED OVER PACMAN! | 
ж YOU'VE CRUNCHED CRAZEY KONG! 


Stop all this senseless violence with 


* “TOADS TRAVELS” х 


Help a Toad across the road, don't let the kids in the 
park squash him, mind the crocs and get him safely 
back to his lilly pads on the far bank of the river. 

This has to be the best ‘Frogger’ yet for the 48K 


Spectrum 


ONLY £4.95 inc p&p 


Available from both our Leeds Shops or mail order 
from. 


ASSASSIN SOFTWARE 


10 ASH ROAD 
HEADINGLEY, LEEDS 6 
* Cheques and POs payable to Town Nathan 


WATCH OUT FOR NEW TITLES COMING SOON 


PROGRAMMERS — Assassin Software needs 
your marketable programs. Give us a call 
Tel: (0532) 744 325 


NEW FROM ASN 
FOR THE COMMODORE 64 


AVAILABLE IN SIX LANGUAGES: 
Москва is based on the pen and paper game о! Hangman but requires 
олуу one person Ю play а. The program has a dictionary о! 200 words. Tho 
Foreign Language versions display the English words on Side 1 which you 
must translate Оп Side 2 you must translate the words back into Enghsh 


AVILABLE IN. 
ENGLISH, FRENCH, GERMAN, SPANISH, SWEDISH, ITALIAN 


pice 27.95 we var onec trcs woicomo 


Send to 
ASN COMPUTER SERVICES LTD 


DEPT PCW, 89 STATION CRESCENT 
ASHFORD, MIDDX TW15 3HN 


snore wanted To s pac for al popular micros 





ANGLIA computer BARGAINS 


Dragon 32 f167.99 — Vic20 pack @ 

Spectrum 48K {790 OsbomeD/D (@ £1,375.35 

Commodore 64 @ £264.99 — EDsonHX20 @ £425.45 

0 fi58.99 ЕрѕопР-80 (r 0448-45 

Lynx 48K £218.99 Epson RX-80 @ 31045 
Price inc, VAT 





Excess НР-85 stock at half price 








Addf5p&p Access and Barclaycard welcome 


Heather Ruffles 
пана Home Computer Bargains 

88a St Benedict's Street 

Norwich, NR2 4AB 


(0603) 667036/7 TELEX: 975201 
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RIVAL SNAKE 





Snake Pit was a popular, even 
cultish, game on the BBC mi 
10. Now Postern has issued a 
version for the Spectrum 

‘The game involves moving 
around a maze eating snake 
eggs. This is made more dif 
cult by the fact that a riv 
snake is also eating them, and 
is also releasing а number of 
| | other snakes by cating the eggs 
which are keeping them cap- 
tive, Needless to say, if you 
| touch any one of the snakes, 
| the game is over. 

In the unlikely event that 
you manage to clear the 
| | screen, you are rewarded with 
a chance to eat the other 
snakes and another screenful 
of eggs — and a faster speed, 
of course. 


Program Snake Pit 
Price — 1292 
Micro — Spectrum 16K 
Supplier. Postern 

РО Вох2 
| Andoversford 
| Cheltenham 
+ Glos 61.54 SSW 









_ OUTER SPACE 















| Federation Software is 
another company involved 
[with the Ace. It has issued 
_| three cassettes, one for the 3K 
machine and the others for the 
(0o [erpanded 19K version. 
Spacehop involves an intre- 
pid space traveller leaving his 
home world and journeying 
through space to another 
planet where he must collect а 
container before returning 
home. 

It is not, of course, as simple 
[as that. There are many 





hazards to be overcome and 
good hand and eye co- 
ordination is required. 


Program Spacchop 
Price 


6 
Micro Ace 

Supplier Federation Software 
56 Rawley Crescent 
New Duston 
Northampton NNS 6PT 


= 
25 VARIETIES 


QED systems is another com- 
pany that has moved its opera 
tion from commercial systems 
to micro computers. 

The company has just issued 
two cassettes for the Dragon, 
The Variety Pack contains 25 
programs designed to educate 
and entertain the recent Dra- 
gon owner. Versions are also 
available for the Oric and the 
Spectrum. 


Program 
Price 
Micro 
‘Supplier 





The Variety Pack 
£4.95 

Dragon 32 
ОЕР Systems 

2 $ейоп Gardens 
Aughton. 

Nr Ormskirk 
Lanes 139682 















SEVEN-UP! 


+ СПАРК | 






The Soft Seven is а games 
pack for the Dragon 32. The 
seven menu driven programs 
include versions of Hangman 
and Bomber. as well as educa- 
tional games like Music Maker 
and Wordsearch. 

TD Copsey is а new com- 
pany which intends to special- 
ise in programs for the Dra- 
gon. 


Program The Soft Seven 
Price — £150 


Dragon 32 
TD Copsey 

20 Thorington Avenue 
Daws Heath 

Hadleigh 

Benfleet 

Essex 


Supplier 


WAR GAMES 


Impact Software has issued 
three new games. Specman is a 
version of Pacman for either of 
the Spectrum machines. Both 
the other games are for the 
Vic20. 

Terminator is a machine 
code space battle game which 
will work on the unexpanded 
machine. There are 16 ki 

liens with the addi 
zaggers and meteors 
levels, 

















Program Terminator 


Price — £60 
Micro Vic20 
Supplier. Impact Software 
70 Redford Avenue 
Edinburgh ЕНІЗ 0BW 
К с TIS s 


BALANCED 


Earlgate Computers is a com- 
pany catering for a range of 
machines in the field of "infor- 
mational" software. The Diet 
Analysis program. calculates 
your optimum calories intake 
and analyses your present diet. 

Your dietary balance is de- 
rived from the list of foods you 
have eaten and their weight 
The program allows you to 
compare your own food ba- 
lance with that of the "idea 
for your height and degree of 
exercise. 

It could be useful for com- 
puter buffs, who tend to spend 
all day sitting down peering at 
television screens, 

















Program Diet Analysis Program 





Price — £795 
Micro — Spectrum. New Brain 
and BBC 
Supplier Earigare Computers 
PO Box 24 Woking! 
Berkshire ВСП IPE 
SER SST дшш 


STOCK CONTROL 


A full stock ledger system, 
comparable to those available 
on the Apple П or Pet. is 
provided by Stock Accounting 
and Control. claims Kemp. 
The program will provide a 
monthly ledger account print- 





out and will accept 15,000 en- 
tries a year. Provisions include 
the assigning of a four digit 
number to each record to pre- 
vent duplication of files. 

Tf a file is to be deleted, the 
whole record will be printed 
ош prior to deletion as a safety 
measure. 

The program comes with an 
operators manual, which not 
only explains use of the pro- 
gram, but also offers advice on 

pe head cleaning and soft- 
ware maintenan 























Program Stock Accounting and 


Control 
Price £14.95 

Micro — Spectrum 48K 
Supplier. Kemp Ltd 


43 Muswell Hill 
London N103P 


ER 
ROAD TEST 





For some reason, nobody has 
issued a road race game for the 
until now. А 


Spectrum 
strange situation, since one of 
the questions Гат most often 

sked is “do you know of any 


games for the Spectrum? 

1 would guess, therefore 
that Boss whose first game is 
entitled Turbo Driver should 
до quite well 

The game involves steering 
your car left and right past 
Various hazards, which include 
manholes, sheep and a funeral 
procession. Every hazard you 
fail to dodge will cost you fuel 
and. if you are particularly 
unlucky, you may run out of 
fuel before you reach the 
finishing line. 





Program Turbo Driver. 

Price — £595 

Micro — Spectrum 16/48 

Supplier Boss Flockton House 
Audby Lane 
Wetherby 
West Yorkshire 
1522 4FD. 
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NEW RELEASES 




















DESTROYED 


Droids is а new machine code 
вате for the Dragon 32 from J 
Morrison (Micros). 

The object of the game is to 
prevent the Droids obliterat- 
ing the earth, by removing 
lead shields and releasing 
trioxtron bombs. The first few 
Droids can be destroyed fairly 
easily, but the last few will 
start firing at you. 

As the game gets more diffi- 
cult, the points awarded for 
each destroyed Droid in- 
creases 








Program Droids 

Price — 46.95 

Micro Dragon 32 

Supplier J Morrison (Micros) 
2 Glensdale Street 
Leeds 15991 


Б 
PRINT-OUT 


Recent weeks have seen a 
rapid change in the amount of 
software available for Jupiter 
Ace owners. A number of 
companies have issued pro- 
grams for the Forth machine. 
Remsoft has nearly 20 titles 
available. These include the 
usual games packs and arcade 


favourites like Frogger. as well 
as some useful utilities. 

Таре 11 is a ZX Printer 
Driver. lt uses 305 bytes to 
divert characters from the 
screen to the printer, enabling 
Ace owners to print out their 
Programs on the cheap ZX 
printer. 

The current version requires 
a simple Ace/ZX adaptor. but 
а program which requires no 
hardware at all is promised 
soon. 


Program ZX Printer Driver 





Price — £550 
Micro Ace 
Supplier. Remsoft Computer 
Software 
18 George Street 
Brighton BN2 IRH 
‘=e 


STAR TREK 


No prizes for guessing the 
identity of Silversoft’s Starship 
Enterprise. 

The 30K game has all the 
usual Star Trek features of 
long and short range scan. 
shields damage reports, etc 

However. a certain arcade 
element has been introduced. 
When you find the enemy 
ship, it appears on screen and 
you must use the cursors to 
айтп your phasors. 

The program 








also has а 














Timegate-like graphic display 
when you warp through spa 








Program Starship Enterprise 
Price — £595 
Micro — Spectrum 48K 
Supplier. Silversoft 
2 Hammersmith 
Broadway 
London W6 


=== 
STUNNING! 


The new release from Imag 

is called Jumping Jack and, 
true to the tradition of the 
company, it isn’t really like 
апу other game you could 
name. 

You control a little stick 
man with a large nose whom 
you must guide to the top of 
the screen. This involves rising 
over a number of levels. Each 
level is moving and. worse 
still, some of them have gaps 
through which your man is 
likely to fall 

If your man does fall 
through a gap then he will be 
stunned for a few moments 
and lay on his back waving his 
legs in the air. This is likely to 
cause him to fall still further. 
since he is unable to run from 
other gaps in lower levels 
while he is still stunned. 

As the game progresses it 
gets harder, Once you h 
completed the first screen, a 
number of hazards appear in- 
cluding an aeroplane, a bus, a 
hatchet and a man firing а 
shotgun 

















Program Jumping Jack 
Price — £550 
Micro — Spectrum 1648K 
Supplier. Imagine Software 
Masons Buildings 
Exchange Street East. 
Liverpool 
Merseyside L2 3PN 





a 
WORD GAME | 


Perhaps because of its "se- 
rious” image, there are many 
more companies offering edu- 
cational software for the ВВС. 
computer than there are for 
any other machine. 

GTM is one such company. 
and it specialises in education- 
al "games 

Highflyer gives practice and 
tests on homophones — words 
which sound the same but аге 
spelt differently. As children 
get the correct answers, an 
aeroplane will journey from 
London to Paris. 














































Program Highflyer 

Price {995 

Mikro BBC 

Supplier. GTM Software 
864 York Road. 
Leeds 


B 
A number of classic computer 
games are incorporated into 
the Gang of 12 games pack 
from Loach Software. 
Included are Pacman, Pon- 
toon, Centipede, Bomber and 
Kingdom. All the games will. 
work on both the 16 and 48K 
machines. 
Program Gang of 12 
Price 44 
Micro — Spectrum. 
Supplier Loach Software 
8 Cottesford Close 
Hadleigh Suffolk 
IP7SIA 














Popular Computing We 












о understand why there are numerical inaccur- 


vords cies in micros — which producersuch seeming 


t аге 
ldren 
. an 


from | у computers 


Most micros use binary arithmetic, whereas 
оз! calculators and some computers use 
binary-coded decimal (bed). Start with bed and 
onsider the number 987. In bed each of the 
ree digits 9, 8 and 7 is stored exactly, taking 
р to four bil. In binary arithmetic 9 is 1001, 8 is 
(000, and 7 is 0111 (see E P Northrop, Riddles 
‘Mathematics, Penguin Books, for an amusing 
count) and, even though it is possible to use 
than four bits for some binary numbers, we 
have to allow for the greatest number. 

The basic blocks in memory, the bytes, are of 
eight bits. In each byte, therefore, there is room 
for two decimal figures, each occupying up to 
Hour bytes. To store the value 987, therefore, we, 
пева to use two bytes, 

With a calculator or computer using bed, we 
сап use exact arithmetic and we do not have to 
convert the value 0.1 to its binary equivalent. 
"Instead we can store it as 1 by the value of 
107", We stil get approximations through 
rounding, but at least the number can be stored 
аз an exact bed number. 

Now consider this: the value 255 stored as a 
bod number is 0000 0010 0101 0101. But 255 
‘stored as an ordinary binary number is 1111 
1111. The bed method of storing values is rather 
|expensive in terms of space, compared to the 
binary method. 

As а result, many microcomputers store 






values as binary numbers rather than as bod 
numbers to save space. (Not all micros use 
binary — the Jupiter Ace uses bcd for floating- 
Point numbers. The Ace also rounds up, not 
down, and does not 'chop:). 

1 wil give a simple itle routine to tum а 
decimal value into its binary equivalent, and 1 
will store successive bits іп a character array. It 
is not written for any particular computer, so it 
may need to be slightly modified to run, 

DIM WORDS{15) : REM 16 elements 0 to 15 
INPUT "Value": X 

FORI = 0TO 15 

WORDS(!) = CHRS(48 + FNBIT(X)) 

X = FNBODY(X) : NEXT 1 

FORI = 15700 STEP - 1 





70 PRINT МОРОЗ); 

80 NEXT | - PRINT 
1000 DEF FNBIT(X) = X ~ INT 0022 
2000 DEF FNBODY(X) = ІМТ(Х2) 





The value is X, and we store in successive 
'aracter array Words, a "1" if 
it even. FNBIT works out the 
bit value (ie, whether even or odd) and, in line 
40, 48 is added on to the result of the function, 
which is tumed into a character (by Стив), Line 
50 merely halves the value of X (losing any 
decimal part), to give the new value о! X its new 
body. 

The answer given corresponds to two bytes 
(16 bits), sometimes called a word, and it a 
small value (eg, 3) is tried then the word is 
mostly leading zeros. This emulates sixteen-bit 
integer numbers. 

Take this example: the binary equivalent of 
65535, is 1111 1111 1111 1111. The result of 
11465535/2) is 32767 and the binary equivalent 
of 32767 is 0111 1111 1111 1111. So, to divide 
by 2 in binary arithmetic is to move all the bits 
‘one place to the right and introduce a leading 0 
(to divide by 10 in decimal arithmetic we also 
drop off the last digit — 1234/10 is 123, with a 
remainder of 4), 

Binary arithmetic on a computer usually 
involves dropping off the last bit, without re- 
membering the value of the remainder and this 
is called chopped arithmetic. 

Run the program and input — 1 as the value. 
The resultis 1111 1111 1111 1111—why?. № 




























































Number change! 


At Greyfriars School, the upper-third maths 
class was taking a rest from Euclidian geometry. 

"Please Sir!” queried Jones minor, "If I could 
buy 2 for fifty pence, 50 for a pound and 100 for 
‘one pound-fity, what would I be buying?" 

"House numbers, costing fifty pence each,” 
replied Sir, “1 may be old, but l'm not that old. 
While we're on the subject — here's a similar 
problem for you! | have a supply of 'sticicon" 
printed numerals costing a hall-penny each, 
with which I am going to number all the lockers 
in the gymnasium changing room — commenc- 
ing with locker number '1' and continuing 
upwards in sequence. After | have done that | 
find that the number of the highest locker equals 
the cost, in pence, of the numerals used. 

“And so, Jones minor, how many lockers 
were there?" 


Solution to Puzzle No 56 
The ground, pole and cobweb form a right- 
angled triangle. 








Since the two paths to the тауйу are equal: 
height of pole = 7 — H. Since itis a right-angled 
triangle, using pythagoras: (height)? + (H+ 1? 
= 62. Combining the two equations to eliminate 
the height gives: (7-H? + (H+ 1Р= 36. 

This equation сап now be solved using a 

‘computer program which tests values of H to 
seo if they satisly the above equation. X and 36 
are both multiplied by 10 in line 30 to get the 
right accuracy with the Int command. 
10 LET H=7 20 LET X = (7-H) » (7-H) + (Ht) + 
(H+1) 30 IF INT (X«10) = 360 THEN GOSUB 60 40 
LET H = H-0.01 50 GOTO 20 80 PRINT 
"HEIGHT «";7-H 70 RETURN. 

Using the program, there are two possible. 
answers: 2.57 and 5.42. 

This illustrates how inaccurate compulers can 
be. An accurate pair of answers obtained using 
algebra gives: 4::2=2,5858 or 5.4142. 


Winner of Puzzle No 56 

The winners are: the doctors and nurses о! 
‘Strood Health Centre, Strood, Kent, who re- 
ceive £10. 
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Or please charge my ACCESS /EUROCARD/MASTER CARD. 
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Post Code 
Send to: AUTOMATA U.K. LTD., 65 OSBORNE ROAD, PORTSMOUTH, 
HANTS., POS SUR, ENGLAND. 





ALD prices include VAT, packing & postage within the UK. 12 
Please add 10% to total price for overseas orders. Trade | 
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